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ABSTRACT 
 
Sharing emotion is one aspect of communication between humans. Throughout human 
history people have regularly met face to face in order to share or collect information and to 
experience emotional interaction. As technology rapidly developed the means of communication 
have dramatically moved to online space through social communication methods or through 
online information spaces where people comment or write their ideas and thoughts. Although 
most audiences now use online communication methods, the older population has been relatively 
neglected in the industry because they are sometimes considered customers outside the major 
market. The main goal of this study was (1) to develop a technology-friendly interface design 
prototype based on a touch-based tablet application using universal design principles and (2) to 
assess the prototype design through several research methods such as field observation, surveys, 
and interviews. This study can expand designers’ knowledge for the next step of application of 
development for older adults. 
This study found that even though older adults are sometimes isolated from society, they 
might think of relationships as an important part of their later life. Although technology may be 
harder for older adults to learn, this study found it possible if older adults are willing to learn and 
use a communication application.  
This study also found that intuitive visual cues might play an important role in aiding 
older adults to grasp and understand the structure of an application. Technology-friendly 
interface design can enable older adults to use technology routinely in their daily lives. The 
designer’s role in this process would be to seek better understanding through the user study and 
to find the visual elements to provide a technology-friendly environment for older adults. 
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CHAPTER 1. INTRODUCTION 
 
1.1 Overview 
The global population of older adults is growing rapidly. In 1980 the number of older 
adults aged 60 years and older was 378 million people, (UN, 2010) and by 2010 the population 
had doubled. By 2050 this population is expected to grow to 2 billion people worldwide (UN, 
2010). This increase in aging population is unprecedented in world history and will create 
difficulties in planning and reacting in terms of social, economic, and political outcomes 
(Jacobsen, Kent, Lee, & Mather, 2011). The governments in some countries have already 
experienced difficulties with systems like Social Security and Medicare as they try to provide for 
their cohort of older adults. The imbalance between an older population and caregivers, medical 
facilities, and government systems causes a corresponding imbalance in appropriate services for 
older adults. In particular, older adults’ increasing population demands different services and 
systems due to physical and mental decline in this group. The decrease in mobility of older 
adults is a primary factor in their isolation. Following the industrial revolution, family structures 
changed from extended family to nuclear family, simplifying lifestyles and promoting 
individualistic behavior that tends to result in young adults living separately from their parents.  
In developing countries, a large number of older adults live with their family members, 
while older adults living in industrialized nations tend to live alone (UN, 2010). In these 
industrialized countries, costly sustainable maintenance has resulted in public concern that has 
resulted in responses in terms of welfare, Social Security, and Medicare in some countries such 
as Japan, South Korea, China, and Germany (Kochhar & Oates, 2014). While these are attempts 
to support older adults, they generally don’t take isolation into consideration. The older 
population cannot be ignored. By 2050, globally their population range will be larger than the 
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people of those aged 14 years and younger, and this will affect the PSR (potential support ratio), 
a parameter that assesses the support rate of older adults by younger people; the older population 
may exceed the number of youth capable of supporting older people. In recent years, the 
proportion of older adults living alone has risen in many countries. Most developed countries 
encourage independent living as an expected primary goal and must manage operations of such 
programs for older adults (Deen, 2012), so interactive social communication is a matter of great 
concern for the growing populations of older adults in developed countries. 
Homebound older adults living without children are often faced with feelings of 
depression, isolation, loneliness, and disability (Coyle & Dugan, 2012). Isolation, or the 
deficiency of social bonds, is related to risk of health, quality or satisfaction of life or mental 
disease, and well-being or suffering (Coyle & Dugan, 2012; Fisk, Rogers, Charness, Czaja, & 
Sharit, 2009; Rowe & Kahn, 1997). Over 33.8% of females and 17.9% of males over the age of 
55 and over are living alone in the U.S. (West, Cole, Goodkind, & He, 2014) and the number is 
expected to increase. Berkman (1995) states that social relationships combined with those within 
the community have an influence on an individual’s health and well-being. Maintaining mobility 
allows older adults to stay active, energetic, and live independently.  
An effective communication method for improving social relationships is that of sharing 
stories or reminiscences with others. Reminiscence is defined as the soundless or verbal 
recollection of events in a person’s life with another individual or group of people (Bohlmeijer, 
Roemer, Cuijpers, & Smit, 2007). Reminiscence may include either positive or negative types of 
stories and may affect both positive and negative well-being in one’s life. It provides “three main 
functions: self-continuity, guidance, and emotional regulation” (Bohlmeijer, et al., 2007, p.297). 
Although people may have negative experiences, they tend to reframe their negative stories into 
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positive ones. Friends and family members can also become counselors who transform older 
adults’ challenges into alternative and positive life stories by providing them reconstructed story 
frames. Older people can enhance their social relationship through reminiscences with family 
members, friends, caregivers, or doctors, and these activities may be related to their well-being. 
While talking with family members, older adults may recall stories and, according to Myers 
(1989), aging parents can assist and encourage their children by reviewing their lives and thus 
enhance their family ties in a way not possible with others.  
In this sense, social communication through technology could play a huge role in 
people’s later lives, and interactive technology for social communication is expected to be an 
assistive method for diminishing isolation problems for older adults (Horowitz, Brennan, 
Reinhardt, & MacMillan, 2006). Well-developed technology can provide an opportunity for 
reducing the effort of developing such solutions for older adults. Aging can affect people’s 
capabilities when conducting various tasks and an isolated context may cause older persons to 
develop negative outlooks and lead them to emotional health problems such as depression 
(Meisner, 2011). One attempt at assistive technology is developing communication methods to 
minimize loneliness and overcome mobility problems. Technology for older adults has different 
implications than for younger people due to physical and cognitive changes such as the decline 
in vision, hearing, and motor problems. 
According to an AARP report (Barrett, 2011), effective independent older adults are 
willing to adapt to new technology, and nine in ten said they could give up some privacy that 
technology-based products might require if they aid them in staying at home (Barrett, 2011). 
Older adults are increasingly aware of technologies that support living independently (Hawthorn, 
2000). World Wide Web Accessibility for Older Users (W3C) was invented in 1989, and in 
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recent years many older adults who have become members of the technology generation are in 
good health and living longer. The first way in which most of them learn how to use a computer 
is by email communication with their children (Barrett, 2011; Wagner, Hassanein, & Head, 
2010). In one study, among older adult web users, ten in ten used government websites to look 
up useful information, six in ten for product research, five in ten for purchasing goods (Arch, 
2010). 
“The internet is self-paced” (Holt & Komlos-Weimer, 1999, p.2). As technology has 
rapidly developed there are many methods that people at various levels of aging can obtain an 
appropriate level of service from online. Difficulties that most older adults find with respect to 
Internet use are often caused by lack of experience on a computer because they had lived without 
the Internet when they were young. The last baby boomers, born in 1964 and representing the 
first web generation, had Internet experience and used computers in early childhood. As the cost 
of developing technology-based systems has declined and the SeniorNet website has been 
developed, assistive technology has become an accelerator in providing older adults with better 
service than before. One role of social provision (Wagner, et al., 2010), which many recent 
researchers have addressed, is the importance of computer-mediated communication (Wright, 
1999). Researchers have also focused attention on the idea that online supportive communication 
methods can be a vehicle for enhancing social relationships and supporting a development of 
activities for individual older adults. Moreover, the increasing quality of education allows 
today’s older adults to have a better environment for using interactive technologies, including 
computers, tablets, mobile devices, and gadgets (Barros, Leitão, & Ribeiro, 2014). Despite many 
barriers that older adults confront daily, we cannot disregard their inherent right to the promises 
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of technology which may provide a strategy to accommodate for their needs later in their 
everyday lives.  
The input device, today known as the tablet, is a hand held mechanism that delivers 
actions or responses to systems such as keyboards, mouse, scanners, digital cameras, and 
joysticks. The tablet is a very important emerging input device that can be more effectively used 
by older adults because it provides a simplified interface. When older adults use indirect input 
devices such as a mouse or a pen tool to complete tasks, they may need to expend more attention 
compared to when using direct input devices such as touch-based screens. When using such 
input devices, attention is the means for focusing on given tasks (Greenstein, 1997). Instead of 
using a small screen on the smartphone, the larger tablet screen provides a more comfortable 
feeling and reduces the attention required for allotted tasks by older adults (McLaughlin, Rogers, 
& Fisk, 2009). This is one reason why a tablet is probably a better device for older adults rather 
than a computer or a smartphone. Despite their proven advantages, there have not been many 
tablet-based applications developed for older adults and there is scant research on their use in 
tablet-based applications. When searching for the tablet-based application for older adults, two 
papers were found in IEEE.org, zero papers were found in EBSCOhost.com, three papers were 
found in ProQuest, and two papers were found in PubMed.gov, and four papers in 
ScienceDirect.com were found. 
 
1.2 Purpose of Study 
“Living alone does not mean that people become lonely” (Taipale, 2014, p.189), but the 
increase in one-person households escalates the risk of poverty because living alone without 
supporters or caregivers can lead to a high risk of danger (Taipale, 2014). The activities of social 
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communication are essential for older adults to live independently, mitigating the concern about 
the risk of rapid disease progression (Berkman, 1995) that occasionally occurs within the older 
population living alone in one-person households. Therefore, social communication activities can 
be one method for maintaining a healthy life and also be a bridge of communication with society.  
The application described in this study has been developed to help facilitate social 
activities of older adults. While many researchers have devoted effort to the study of aging and 
design guidelines for older adults, there has not been much research regarding applications of 
tablet devices to help older adults communicate with others, so an application prototype has been 
developed. Reminiscence, or remembered stories people share with others, can be a method for 
interacting with others by discussing similar topics or different experiences. Older adults 
typically have stored memories of earlier times such as historical stories dating back to a time 
before their children were born or to specific places that no longer exist. Therefore, the element 
of reminiscence was adapted as an essential component to developing the application because it 
can be a good communication method for interaction between older adults and family members, 
friends, caregivers, or doctors. Also, as an effective input device, voice recording function was 
adapted to provide a better communication environment. This study started with the assumption 
that voice recording function would be better for communication of older adults compared to a 
keyboard writing. 
For efficient design processes, prototype development and user studying are crucial 
because those processes help in understanding the exact needs of older adults, and through user 
studying, older adults’ behavior can be observed while researchers are exploring their subjects’ 
movements on tablet-based devices. Also, we can determine how personal stories can be used as 
their communication method online. The primary goal of this project is to develop an interface 
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design of a touch-based tablet application and see the possibility of this interface design as a 
communication method for older adults through a user study. This study will provide important 
knowledge for the next step of developing applications for older adults.                          
 
1.3 Research Questions 
This research focuses on investigating the possibility of interface design as a 
communication method on a touch-based tablet application for older adults and observing of 
older adults’ use of a tablet application to understand the behaviors of other older adults. The 
study employs the following questions: 
 
Q1 – Can a tablet-based application improve the communication of older adults with others 
such as family or friends? 
Q2 – Are web design guidelines appropriate for a tablet-based application design for older    
         adults? 
Q3 – Which design elements make a technology-friendly application for older adults? 
 
1.4 Conceptual Framework 
The application interface was developed in prototype format to seek a possibility of 
interface design based on web design guidelines for use in the tablet-based application for older 
adults. This study investigates and identifies the design considerations for older adults on the 
table-based interface. The scope of improving memory or communication skill itself was not a 
part of this study. A survey of existing applications and websites were analyzed as a 
development process of tablet-based user-centered interface design to understand how 
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technology and design have been applied.  Several study methods were adopted for the user 
study to examine the prototype design. 
 Multiple methods: two interviews, a survey, and a field observation were used to seek 
better understanding of older adults’ behaviors and attitudes with respect to the tablet 
application. When subjected to the study, older adults tended to initially feel nervous, to slowly 
react to the tasks, and to exhibit inadequate attention, so instead of a task-driven usability study, 
multiple mixed methods were adopted to achieve a better understanding of older adults’ 
behaviors.  An interface design prototype based on the design guidelines and universal design 
principles for older adults was developed before starting the research. There were no guidelines 
for tablet-based interface design, so several web interface design guidelines for older adults were 
used for this study. 
The user study has been divided into two separate studies, the first employing two 
interview methods and the second a survey at the end of the user study. Observation methods 
were used during the entire user study.  
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CHAPTER 2: REVIEW OF LITERATURE 
 
2.1 Aging and Older Adults 
Understanding of human behaviors relevant to design helps designers produce better 
outcomes. When developing an application for older adults, it is important to consider human 
factors, the science of understanding interaction between people, products, and environment, 
while they are doing tasks (Fisk et al., 2009) in safe, efficient, and effective ways (Czaja & Lee, 
2012). To a designer, understanding target audiences is an important factor in improving human-
centered design which is based on usability in order to create designs that work effectively with 
natural human movements and behaviors. The population of older adults has specific needs 
based on changes that occur due to the aging process such as sensory, cognition, mobility, and 
spatial abilities. Learning about fundamental, physical, and psychological characteristics of older 
adults provides correct affordance for more effective use of an application. All characteristics 
that pertain to older adults are a part of the science of human factors. This section gives a 
background on what defines older adults in society and provides details on that population and 
physical and cognitive conversions that happen during the process of aging. It is critical that 
these definitions and changes be discussed to understand carefully who the target audience is for 
appropriate design of an application. 
 
2.1.1 Population 
The United States is experiencing tremendous growth in the population of older adults. 
“In 2050, the number of Americans aged 65 and older is projected to be 88.5 million, more than 
double its projected population of 40.2 million in 2010” (Vincent & Velkoff, 2010, p.1). By 
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2050, 27 percent of the population will be located within the age group 60 and older in the 
United States (Vincent & Velkoff, 2010). That result generates another assumption that more 
older adult population will become larger than the total population of children under 14 years of 
age (Deen, 2012). It would also affect the Potential Support Ratio (PSR) (UN, 2015), a 
measurement of how many younger people are available to support the welfare of older people. 
Baby boomers, aged between 51 and 70 years in 2016, will contribute to the impact on the PSR 
because they began entering into the older population category in 2011 (Vincent & Velkoff, 
2010). They were born between 1946 and 1964 and have been responsible for remarkable 
development in the marketing industry. In 1960 when they turned 18 boomers were the greatest 
target audiences with respect to fashion, new technology, industry, and consumer products such 
as Pepsi, Levis, and Coca-Cola (Nielsen & Agers, 2012). Today’s older adults are healthier and 
live longer “due to the improvement in public health, nutrition, medicine and personal hygiene” 
(Deen, 2012, p.573), and the sudden increase in aging population has made it impossible to 
develop economical solutions for “well-being, health care, and social needs of older adults.” 
(Deen, 2012, p.573) 
According to the report of the most recent U.S. Census (West, Cole, Goodkind, & He, 
2014) nearly 80% of the older population was living independently alone or with spouse only in 
the United States. Homebound older adults tend to encounter feelings of isolation, depression, 
loneliness, and disability (Holt & Komlos-Weimer, 1999). Those feelings affect individuals’ 
health (Berkman, 1995). Before designing products for older adults, there are several 
considerations that designers should recognize regarding functional abilities relative to age-
related changes in this population.  
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2.1.2 Aging 
            Rowe and Kahn (1997) defined successful aging as physical and functional health with a 
relative absence of disease, high cognitive physical health, and active and dynamic involvement 
in society. Bohlmeijer, et al., (2007, p.291) “defined successful aging as the maximization and 
attainment of positive outcomes and the minimization or avoidance of negative outcomes.” 
Moreover, as Fisk, et al., (2009) stated, aging is not an illness, not a diagnosis, it is associated 
with a progressive decline in physical and mental health in both males and females after 
maturity.  
A noticeable decline in one’s ability typically starts in the mid-forties (Hawthorn, 2000), 
but there are no specific age boundaries for dividing younger and older adults because each 
individual has a different rate of aging that can be categorized in terms of four dimensions: 
“chronological, biological, psychological, and social ageing” (Phillips, Ajrouch, & Hillcoat-
Nallétamby, 2010, p.12). Although most developed countries have used the chronological age of 
65 or older as describing older adults, and no UN standard criterion existed, the UN has now 
agreed to describe persons of age 60 years or older as older adults because of shorter life 
expectancy in developing countries (Czaja & Lee, 2012; WHO, 2013). Therefore, the term older 
adults in this research will mean those in the age range 60 years and older. This description 
covers an enormous variety of biological and psychological conditions.  
 
2.1.3 Sensory Abilities 
Vision 
When people age, vision impairment typically starts to increase in their early forties (Fisk 
et al., 2009). Contrast sensitivity, especially color sensitivity, declines in the blue-green range 
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(Hawthorn, 2000). Declining sensitivity makes the eye lenses appear like a yellow filter, 
diminishing the difference between blue and green. Yellowing eye lenses see objects as if a 
person wears yellow filter lensed glasses, making it relatively easy to see red, orange, and 
yellow, but difficult to see blue, green, and violet (Agelight, 2001). Seven out of ten people over 
the age of 65 need to wear eyeglasses. Vision impairment also affects sensitivity to glare, large 
changes in illumination, and speed of processing, all of which are related to the reaction time 
from speed changes (Fisk, et al., 2009). The ability to accurately estimate an object’s depth may 
also rapidly decline with age. It can be difficult for older adults to recognize fragmented or 
incomplete objects and target locations in an unstable field (Hawthorn, 2000).  
After researching differences in vision, we can decide how to help older adults find items 
with ease and hold their attention on those items. The most recommended design guideline 
principles are layout simplicity, clarity, consistency, and bolder search cues (Hawthorn, 2000). 
The distance between eyes and screen while wearing bifocals may cause blurred vision 
(Hawthorn, 2000) because bifocals are designed for print materials and not for screens (Agelight, 
2001). Most such impairment can tire older people and diminish their cognitive attention while 
doing tasks (Hawthorn, 2000). For example, clicking on a small button on the website requires 
older adults more intense attention, so designers should give older adults more time to read text 
blocks before moving to other pages and should avoid moving texts to prevent distraction while 
concentrating on reading content (Hawthorn, 2000). Computer Vision Syndrome (CVS) can also 
easily occur in older adults because of their decreasing vision sensitivity. Dry eyes, caused by 
lack of blinking, or headaches, eyestrain, and eye irritation are common symptoms of CVS 
(Agelight, 2001). 
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Taste and Smell 
           Although individual abilities are varied, most people over the age of 60 report a 
decreasing sense of taste: sweet, sour, bitter, and salty, and a diminishing sense of smell often is 
accompanied by diminishment in taste. 
 
Speech and Hearing 
Aging is also related to the sense of hearing. A gradual declination in auditory ability is 
usually the result of a loss of sensitivity for high-pitched alert sounds such as those from alarm 
and emergency systems, as well as difficulty in understanding synthetic speech distinguished by 
some degree of distortion (Arch, 2010; Czaja & Lee, 2012). Older adults tend to not register 
sound frequencies over 2500 Hz (Hawthorn, 2000), so they may miss smoke alarms frequencies 
of about 4000 Hz that would be effective for younger users (Berkowitz & Casali, 1990). Older 
adults tend to have a harder time hearing higher-pitched female voices than male voices 
(Hawthorn, 2000). Designers must be aware of older people’s auditory deficiencies that affect 
their ability to detect tones, sounds, or general ability to understand speech (Fisk, et al., 2009). 
Designers should consider the provision of permission to adjust sound volume, avoidance of 
frequencies over 4000 Hz, frequency ranges between 500 and 2000 Hz, and sound intensities of 
at least 60dB. Both visual and auditory information are easier to understand if background music 
or noise is minimized, especially when a person is trying to concentrate on spoken language 
while performing tasks.   
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Haptics 
 Study of haptic ability for older adults generally refers to the sense of touch, including 
various sensory abilities such as identifying body parts with the eyes closed. It relates to using 
devices of assistive technology for everyday life. The term haptic refers to kinesthetic sensitivity 
associated with automatic integration dealing with movement and maintaining balance using 
muscles, joints, and skin (Fisk et al., 2009). Declining balance, encountered by many older adults 
every day, may cause postural instability and unintentional falls (Fisk et al., 2009). Skin and 
muscles, in processing haptic information, may be influenced by temperature and vibration 
information. Older adults tend to have privative touch, so either a visual sign, or some auditory 
or vibratory clues can be used as warnings. 
 
2.1.4 Cognition 
Interactions with products require users to use various cognitive processes that, in turn, 
involve a broad range of mental processes. Age-related change in cognition is necessary for 
designers in that older adults tend to perform technology-based tasks in a declining status of 
cognition ability (Czaja & Lee, 2012). While mentally processing the information they may tend 
to respond slowly or find it difficult to do new or unfamiliar tasks (Fisk et al., 2009). They also 
cannot easily ignore attractive but unimportant stimuli, thus resulting in disruption of 
concentration on tasks (Holt & Komlos-Weimer, 1999). Automated behavior is a brain activity 
that decreases effort in use of applications. Designers should consider automated reactions that 
are difficult to form by older adults (Hawthorn, 2000) and should carefully deal with menus, tool 
buttons, and input locations (Hawthorn, 2000). 
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 Working Memory (Short-term Memory) 
 Working memory relates to the processing of items from short-term memory that 
significantly declines with aging. It holds immediate memories of the events from short-term 
memory until we use them, but they are then rapidly replaced by new information. People use 
working memory every day to retain temporal information for everyday tasks (Fisk et al., 2009). 
When stimuli information flows through the perceptual system into sensory memory it is briefly 
memorized or raised to awareness, and then items are delivered to “working memory, sometimes 
called short-term memory” (Fisk et al., 2009, p.20). Items held in working memory for an 
extended time through rehearsal are then, through a few different mechanisms, selected for 
transport to long-term memory; this is similar to recall of memories from high school years and 
memorable experiences that may have occurred a few years ago (Atkinson & Shiffrin, 1968). 
Working memory is the age-related memory, associated with a gradual decline in processing 
items (Hawthorn, 2000; Salthouse, 1994), text comprehension (Light, Birren, & Schaie, 1990), 
and visual information (Hoyer & Rybash, 1992) in short-term memory.   
 
Semantic Memory (Long-term memory) 
Semantic Memory is a kind of permanent space for information that gradually declines 
with aging. It refers to a long-term memory, including behaviors, learned movements, and 
population stereotypes. Recall of the meaning of words, historical facts, memory related to art 
and music, and general knowledge are related to semantic memory (Fisk et al., 2009). Older 
adults may tend to have difficulty searching for memories of such experiences or otherwise 
exhibit slow access to stored information, but they do not lose easily most such information (Fisk 
et al., 2009). 
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Prospective Memory 
 Prospective memory is memory related to future plans (Einstein & McDaniel, 1990), 
“remembering to do something in the future” (Fisk et al., 2009, p.21). Time-based prospective 
memory, such as taking medication in two hours, and event-based prospective memory, such as 
taking medication after having lunch, are examples of prospective memory. Event-based 
prospective memory is easy for older adults in that it has a cue as a reminder for the future plan 
( Einstein & McDaniel, 1990; Fisk et al., 2009) because a cue such as taking medicine after 
dinner will provide older users with a precise time when the activity needs to occur. 
 
Procedural Memory 
Procedural memory is another kind of long-term memory that involves recalling how to 
execute activities such as riding a bike or driving (Fisk et al., 2009). It is difficult for older adults 
in developing automatic processes such as forming new habits to be performed without thinking. 
Overlearned automated activities before aging allow people to perform without any conscious 
thought; however, well-practiced activities are age-insensitive even for older adults (Fisk et al., 
2009). 
 
Attention 
Attention is our ability to focus on required task processes (Hawthorn, 2000). There are 
several specific attentions and all declines with age. Selective attention is tasks that search and 
choose relevant information from all sources. Dynamic visual attention is successful interaction 
with products or environment. When reorienting the location of attention from one item to 
another, older adults often need more time to reorient items. Divided attention pays attention to 
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multiple tasks at the same time. Older adults find it difficult when things move fast and increased 
time must be spent on multitasking activities.  
 
Spatial ability 
Spatial orientation is the capacity to understand “where [objects] are positioned and 
oriented relative to objects in their environment” (Thompson, Fleming, Creem-Regehr, & 
Stefanucci, 2011, p.327). The ability from perceiving nearby objects to complex direction-
finding in an unfamiliar space is crucial to understand spatial surroundings (Thompson, Fleming, 
Creem-Regehr, & Stefanucci, 2011). “Spatial properties include location, size, distance, 
direction, separation and connection, shape, pattern, and movement” (Smelser & Baltes, 2001, 
p.14771). The spatial ability also declines with age (Cherry, Park, & Donaldson, 1993).  
 
2.1.5 Mobility 
Mobility is the ability to move oneself by walking, by means of transportation, or 
operating devices. Mobility is directly related to one’s health and quality of life during later life 
(Webber, Porter, & Menec, 2010) because as people grow old, their body structure and control of 
movement become degraded (Fisk et al., 2009). Maintaining mobility allows older adults to stay 
active, energetic, and live independently (WHO, 2014). As movement and response time slow in 
older adults, there is increased difficulty maintaining continuous movement, loss of accuracy, 
and limited moving distance, all primary features of mobility (Czaja & Lee, 2012). Additionally, 
laboratory-based research proved “age-related performance decline as a combination of poorer 
perceptual feedback, increased noise in the motor pathway, and strategy differences in 
approaching the task” (Fisk et al., 2009, p.24), affecting their capability to use accessible devices 
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such as cursor-positioning performance that tend to require considerable attention in older adults. 
Pointing time with a mouse was longer for older adults, but there were no significant age-related 
differences between older and younger adults in pointing time with touch-based devices (Czaja 
& Lee, 2012; Jagacinski, Liao, & Fayyad, 1995). The response time of older adults is usually 1.5 
to 2 times slower compare to younger adults (Fisk et al., 2009; Jagacinski et al., 1995).  
Designers should think about the moving time of a cursor, target size, and click time for 
actions like double-clicking. Although older adults may encounter motor, cognitive, and physical 
limitations for socializing, technology could be an effective solution in alleviating their 
problems. 
 
2.2 Communication for Older Adults 
Most older adults have unique and varied experiences. Decreases in physical and 
psychological functions may create limitations with respect to societal isolation, so it is essential 
they develop dynamic assistive and supportive social applications for communication. This 
literature review is intended to demonstrate the importance of communication in older adults. It 
includes the following chapters: communication and social relationships, psychological well-
being, augmentative and alternative communication, archiving digital story, and digital 
storytelling. It will review material related to the correlation between verbal communication and 
the needs of older adults in their later years. 
 
2.2.1 Communication and Social Relationships  
“Communication is central to the well-being of older adults” (Dickinson & Hill, 2007, 
p.626). “Verbal communication ability is closely related to satisfaction of hearing, vision, and 
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speech, using multiple organs such as brain, vocal tract, oral cavity, and ears, all vital for quality 
of life (QOL) in older adults” (Miura, Kariyasu, Yamasaki, & Sumi, 2004, p.100). It affects 
social activity, general health status, and cognitive function, and is more related to health status 
and social activity than oral and hearing functions (Miura et al., 2004). Social relationship is a 
fundamental need of all humans and is crucial for the well-being of older adults (Williams, 
Kemper, & Hummert, 2004). 
As Rowe and Kahn (1997) define it, successful aging not only includes success in terms 
of physical function and absence of disease, but also active social participation. Even though 
formal social support from family is important for older adults, barriers such as mobility 
problems and distance from family members may make it desirable that friends, acquaintances, 
and neighbors substitute as informal social support ties (Wright, 1999). Life events such as 
losing a spouse, retirement, and sickness continually reduce opportunities for communication 
that may put older individuals at risk of social isolation (Dickinson & Hill, 2007). Moreover, 
physiological limitations such as “hearing impairment, tooth loss, and declines in short term 
memory all affect either receptive or expressive aspects of communication” (Miura et al., 2004). 
However, “social support provides direct benefits of lower levels of stress, morbidity and 
mortality, and improved psychological well-being” (Wright, 1999, p.34). Furthermore, “the 
quantity and quality of social relationships have been consistently connected to morbidity and 
mortality” (Uchino & Kiecolt-Glaser, 1996, p.488). Therefore, isolated individuals are 
vulnerable and exposed to a higher rate of mortality, and social relationships can play a role in 
buffering stress on individuals; the most important role of physiological processes is reconciling 
the effects of social relationships (Cassel, 1976; Uchino et al., 1996). It appears that social 
isolation and well-being are closely related. 
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2.2.2 Psychological Well Being 
           “Maintaining high levels of subjective well-being is considered to be one aspect of 
successful aging” (Pinquart & Sörensen, 2000). The definition of subjective well-being is the 
measurement of one’s life with several components such as evaluation of one’s “self-esteem, life 
satisfaction, happiness” (Pinquart & Sörensen, 2000, p.187). Many researchers have stated that 
well-being has been characterized by psychological paradigms “such as life satisfaction, 
depression, psychological well-being, locus of control, and self-efficacy” (Zhang & Umemuro, 
2012, p.232). Some old adults are confronted with social isolation, retirement, and minimal or 
limited contact with friends and family, all of which are primary causes of loss of social 
environments because of illness, geographical location, (Sum, Mathews, Hughes, & Campbell, 
2008) or mobility problems (Webber et al., 2010; Wright, 1999). Aging brings “increasing risk 
for limitations or losses in health and competence, social networks, and financial means” 
(Pinquart & Sörensen, 2000, p.187), but older individuals usually do not think negatively about 
their age. Although they are most concerned about their health, they are optimistic and may not 
want to change their present lifestyle (Ryff, 1989). Also, older adults do not consider their age as 
contributing to great unhappiness, dissatisfaction, or low self-esteem (Ryff, 1989).  
What are the fundamental factors used to measure well-being for older adults? According 
to Ryff (1989), older adults defined the ideal person as “being a caring, kind person having good 
relationships with family and friends” (p.201). Ryff (1989) attempted to determine the most 
important things for older adults at their present time. Most participants responded that health 
and family matters such as activities, friendships, and philosophy were the most important 
factors. In response to another question that asked participants if they could change themselves 
or their present life in any way, what kinds of changes they would make, most responded that 
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they would change nothing. Moreover, on a question that asked them to describe a mature and 
well-adjusted person, most participants chose others oriented and accepts change (Ryff, 1989). 
We can summarize by saying that the most vital principles of well-being for older adults is being 
others-oriented rather than self-oriented, caring, and having friendships.  
Experimental studies have shown that age-related stereotypes affect older individuals’ 
well-being and aging processes; people with negative age perception go in a negative direction 
and people with positive age perception go in a positive direction (Meisner, 2011). Older adults 
who have positive age perspective exhibit better health conditions, better recovery abilities from 
illness or diseases, and have longer life spans (Meisner, 2011), meaning that negative age self-
perception has negative effects on well-being. One of the elements of well-being was a 
measurement of maturity, and many older people agreed that those who accept change are 
mature people (Ryff, 1989). However, according to the Hummert (1998) team study, individuals 
with negative impressions are more opposed to change than persons with positive impressions.  
The Keicho (傾聴) group in Japan exemplifies how people use communication to support 
emotional care. Keicho means attentive listening and there are many groups of volunteers in 
Japan that help people living in areas affected by earthquakes or older adults suffering from 
dementia (Seth, 2012). Keicho Volunteer Morioka is a listening group for older adults based in 
Morioka, the capital of Iwate Prefecture and was founded in 2006. They visit individuals’ private 
homes or communities near Morioka to listen to older adults’ stories for an hour or so. It is 
common for people with dementia who may clearly remember their childhood to easily forget 
current events not related to frequent and repeated activities. The group members respond by 
nodding while listening without judgment of the stories, and before leaving the older adults they 
promise to revisit them.  The director of Keijuso (a group home for older adults with dementia), 
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Hideko Yamashita says, “when listening to older people’s stories they relax and heal their mind” 
(Seth, 2012). The volunteers have several rules while helping older adults, one of which is that 
they neither ignore the older adults’ beliefs nor sympathize with them they want to avoid hurting 
their feeling.   
As has been shown, interacting with others and having a positive outlook are very 
significant factors for older adults in their later years. In terms of the meaning of a “fully 
developed” person, most older adults think that having good relationships with others is 
definitive of someone who is fully-developed (Ryff, 1989). Despite the importance of 
interactions and communication with others, mobility problems can cause isolation from others 
and invite loneliness and depression. Moreover, older adults with positive age stereotypes tend to 
avoid health failures, and social communication will likely positively increase their confidence 
and well-being. Hummert proved this prediction in group research by showing that people with a 
positive age stereotype increased their communication skills more than people with a negative 
age stereotype (Hummert & Shaner, 1998). A researcher, Berkman, states that the degree “to 
which these relationships are strong and supportive, and individuals are integrated in their 
communities, is related to the health of the individuals who live within such social contexts” 
(Berkman, 1995, p 245).  
 
2.2.3 Augmentative and Alternative Communication 
Some older people prefer to write letters to loved ones rather than phone because they 
think that letters give them more time to consider what they want to say and it is a no-time-limit 
activity. However, physical function limitations such as poor vision, arthritic hands, and 
grammar may lead them to use technology such as phones. Moreover, in preparation for 
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emergency situations, some older adults prefer to use a phone for assistance in immediate 
emergencies (Dickinson & Hill, 2007). Online communication via the Internet is a form of social 
support that can be called “weak ties” (Wright, 1999). The Internet provides possibilities for 
older individuals to frequently connect with others whether the relationships are close or not. It 
has several advantages such as lower expectation of interaction, slight responsibility, and 
indifference from others in a support network (Wright, 1999).  
The most important factor is that computer-based communication systems do not require 
much time to learn and are easy to use (Dickinson & Hill, 2007). Furthermore, as the cost of 
technology continues to decline, educational programs for older adults increase in number. As 
the well-educated older population grows, baby boomers approach the threshold of older 
adulthood, and the SeniorNet website operates for older adults, thus, vital computer-mediated 
communication has continued to develop (Wright, 1999). Age-related changes affect older 
adults’ abilities and they need to use their energy selectively and effectively to achieve the best 
outcomes (Melenhorst, Rogers, & Caylor, 2001). Internet technology may give them a chance to 
maintain their social links. The contrary opinion holds that online communication is inherently 
impersonal and produces superficial and even unfriendly relationships; however, its positive 
social effects may exceed its negative qualities by overcoming geographical problems (Sum et 
al., 2008).  
The following example is the augmentative and alternative communication method that 
shows promise in helping older adults interact with younger people. The Brazilian-based 
language school (Beck, 2014) CAN has developed a virtual speaking exchange program for 
online relationships with older American adults called Building Bridges in a Virtual World. They 
use real-time chatting and conversations that are uploaded to a private YouTube page and 
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instructors review the video files. During chatting in real time, students not only learn language 
from the older adults, but also receive precious gifts of wisdom from them through an 
understanding of the old adults’ lives. They can share an emotional connection while chatting. 
 
2.2.4 Archiving Digital Story 
Many older adults use media and websites not only to gather information, but also to 
share their own medical stories, to rate doctors and facilities, and to join support groups. A 
virtual life story is a storage service archiving a biography and family history documents, 
reminiscences, and recordings of special events as a sharing space for family members and a 
source for caregivers who care for older adults with dementia (Emily Study, 2014). According to 
the report of ABHOW (American Baptist Homes of the West) memory care consultants (Emily 
Study, 2014), understanding residents’ unique life stories aids caregivers to successfully care for 
memory-impaired patients, especially through enhancing engagement. According to the Rush 
Alzheimer’s Disease Center in Chicago (Study, 2014), engagement supports against feelings of 
isolation from society that can easily lead to dementia and cognitive impairment. The following 
examples delineate the websites people use to store their stories on the Internet. 
LifeBio (http://www.lifebio.com) was developed in 2006, based in Marysville, Ohio, and 
founded by CEO Beth Sander. LifeBio focuses on a family-oriented community with the aim of 
making connections between older adults and their family members such as grandparents and 
grandchildren through the sharing of life stories. It allows people to visit the website and create a 
written autobiography or biography of a loved one, as well as assist in publishing a book 
containing the uploaded stories. It has joined with 100 communities and provides web and phone 
based training to help them use a tablet and websites. Older adults’ biographies can be gifted to 
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their family members and children when they leave them as a memorable keepsake that shares 
their memories through written stories on the website and remains as a book they published. 
Senior Correspondent (http://www.seniorcorrespondent.com/) is an in-depth reporting 
community from veteran journalists and commentators who provide written storytelling of their 
experiences related to U.S. and world news, politics, technology, arts, work,  
health, and more. It provides services through the online magazine, mobile apps, and social 
media. Older journalists and commentators deliver their viewpoints along with their experiences 
and current issues.  This communications firm was founded in 1999 by Signal Hill and 
continuously helps organizations generate stories. 
 
2.2.5 Digital Storytelling with Voice 
Digital storytelling uses ‘voice’ as a vital means for telling a story. A teller’s emotion 
conveyed in a story expresses the teller’s personal characteristics that add to the feeling and 
meaning of the story. In terms of voice incorporating individual’s characteristics, each story 
includes unique features that make differences compared to more limited services. There are 
several services that use technology to create digital storytelling for people in general or for 
specific target audiences. The following examples are the websites including voice function to 
help people collect stories with ease. 
In 1993, StoryCenter (http://www.storycenter.org) began helping individuals share their 
stories by developing professional development tools, educational methods, and a mobilized 
community. Their service is based on public workshops that train people from organizations in 
the workshop to help them plan storywork projects, curriculum development, storytelling, and 
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facilitation for their organizations. They provide videos of the storytelling completed during the 
workshop.  
Web of Stories (http://www.webofstories.com/) provides a chance to hear the life stories 
of famous people. The goal of this site is to interview people and archive stories about some who 
have significantly influenced the world. They talk about their life stories and achievements, so 
audiences can hear famous people’s personal stories in their own words. It also provides an 
application to support mobile devices or tablets. This archive stores historical stories of famous 
people and users can search videos by storyteller or themes.  
            StoryCorp.me (https://storycorps.me/)’s primary goal is interview people. To gather 
stories around the world, the company moved to many locations to interview a wide variety of 
people in many countries to gain insight into their wisdom and humanity. Thanks to the 
development of technology, they now provide a mobile application to help people produce and 
listen to interviews. The tool provides features such as interview questions and editing resources, 
focusing on experience rather than interaction. Anyone can upload their story; however, there is 
a process to get a confirmation from the StoryCenter to publish their story to the public. Their 
stories are archived at the American Folklife Center in the Library of Congress. 
  My Story (http://www.mystoryapp.org) provides a simple method of storytelling and a 
bookmaking application for kids. Students can create a story using drawing tools and their 
voices. They can add clips provided by the application to their voices to create a new story. 
Teachers can invite students to do classroom authors and multiple stories can be created under 
each author. Students can share their stories via YouTube. 
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 Pixntell.com (http://www.pixntell.com) is an application for making a story using pictures 
from a user’s library or camera to add photos and videos. After ordering the photos, they can 
record their voice to make a story. Users can share their videos via social media or email.  
 
2.3 Technology for Older Adults 
Public access to information that began around the Industrial Era has become more 
efficient as the use of newer technologies has become increasingly prevalent by both young and 
older adults in their daily lives. Technology can help people overcome communication obstacles 
through access to housing, health, social services, and education (Bernard & Phillips, 2000). 
However, the speed at which modern day technology evolves may make it somewhat difficult for 
older adults to catch up, and this may create non-age-related user interfaces, both physically and 
psychologically (Selwyn, Gorard, Furlong, & Madden, 2003). Older adults particularly may need 
different services and treatment. There have been many attempts to use internet-based 
communication tools as an aid preventing older adults’ social isolation, with SeniorNet 
(http://www.seniornet.org) being a good example of this. This research study seeks to determine 
the nature of the relationship between technology and older adults in terms of establishing a 
better interactive communication application design for older adults. 
 
2.3.1 Technology and Older Adults 
            We are currently living in a technology-oriented society (Czaja & Lee, 2012) in which 
access to information is not difficult and a broad range of technology has enormous potential for 
enabling older people to improve their quality of life. Nowadays, long-distance family 
relationships are normal in the United States, with technology providing family members with a 
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means for interacting (Sears & Jacko, 2009). According to data from the research study by 
Morris, Goodman, and Brading, e-mail and children were two crucial reasons why older adults 
were motivated to learn about computers and use the Internet ( World wide web consortium, 
2008; Morris, Goodman, & Brading, 2007). Online communication is also a good method for 
regularly connecting with caregivers or doctors for direct counsel and advice. Because some 
older adults have motor problems, immediate access for security is a priority function they may 
receive from technology. Moreover, older adults frequently access the Internet to gather 
information they need to live independently. Continuous and widespread Wi-Fi connections are 
particularly beneficial to the older adults because of their common mobility problems.  
Most older adults with disabilities want to remain living at home, and specialized age-
related tools and applications can help older adults achieve this desire. Fast-developing 
technology allows broad access to information through a Wi-Fi connection, providing superior 
conditions for delivery of information. In 2010, 42% of older adults over 65 years old and 78% 
of younger baby boomers ages 50-64 used the Internet (Czaja & Lee, 2012). The latter group of 
cohorts has since aged, so nearly 80% of Internet users are entering older adulthood. They 
usually have used computers at their work, for social networking, for shopping, for 
communication with others, or frequently for entertainment. 
As shown in Figure 1, in 2013 59% of older adults over 65 years old had experienced 
Internet use, and this increase in the population of older adults will soon affect today’s Social 
Security, Medicare, families, businesses, and health care providers (Vincent & Velkoff, 2010). 
Moreover, it is true that there are currently many barriers to overcome for people with age-
related difficulties related to psychological and physical decline and chronic diseases. 
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 Older adults may have missed education in terms of computers in their working 
environment when they were young, while younger adults are more likely to have been trained  
with computers at school or at work. That means that older adults may very often have not been 
exposed to the use of the Internet (Mitzner et al., 2010). According to the research of Mitzner et 
al. (2010), older adults primarily use technology for communication and cooking at home, 
communication and administrative tasks at work, and for health research or monitoring. As 
shown in the data (Mitzner et al., 2010), communication was the most significant reason for 
older adults to use technology at home and at work. On the other hand, they may dislike 
technology for reasons related to inconveniences such as annoyance by interruptions (e.g., 
unwanted calls or commercial advertisements).  
 
(% of seniors/all adults who go online, 2000~2013)  
 
[Figure 1. Internet adoption over time, seniors vs. all adults] 
                       
Pew Research Center’s Internet Project tracking surveys. 
© PEW RESEARCH CENTER  (http://www.pewinternet.org/) 
 
* Pew Research Center allows to use figure for academic purpose 
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Moreover, there are many barriers not present for younger adults which are still a 
challenge for older adults. These need to be understood in order to provide alternatives for 
overcoming those problems. One such barrier is a lack of education and experience (Barnard, 
Bradley, Hodgson, & Lloyd, 2013). Another research study argues that low confidence and high 
anxiety about computers can affect the frequency of technology usage (Mitzner et al., 2010). 
 
2.3.2 Assistive Technology 
Human factors can be defined in terms of interaction between humans and systems as 
they work (Wickens, Becker, Liu, & Lee, 1998). Assistive technologies based on human factors 
are helpful services or devices from ranging from “low-level to high-tech” to help individual 
users perform tasks to maximize their independent living (Beech & Roberts, 2008). Their 
priority is to enhance cost-effective independent living longer at home and reduction of social 
isolation through the use of technology at home. There are several role categories in assistive 
technology. 
First is to help older people perform difficult tasks, such as medication reminders or 
video-monitored door entry systems. Second is producing detective and responsive reactions to 
risks or alarms through mechanisms such as panic buttons or gas detectors. Final are predictive 
and preventive intervention mechanisms such as fall notifiers and monitors for particular 
physical symptoms (Beech & Roberts, 2008). Moreover, individual-centered health and social 
care needs have led to progress in creating assistive technology for personal care. Many older 
adults may have different chronic symptoms and diseases that require devices and services 
adjusted to an individual’s unique conditions (Horowitz et al., 2006). 
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The benefits older people can receive from assistive technology are various: more 
personal control of individual conditions, better quality of life through devices or services, 
attention to home maintenance, reduction of workloads for caregivers, better conditioned 
support, and reaction to falls at home with alarm devices such as panic buttons (Beech & 
Roberts, 2008). Among assistive technologies, support for social networking is one of the key 
factors to help the older adults socialize. 
  
% of internet users in each age group who use social networking sites 
[Figure 2. Social networking site use overtime by age group] 
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2.3.3 Role of Social Network 
Social networking for older adults is an assistive communication technology where 
human factors play very important roles with respect to interacting with technology and 
environments. Older adults’ special characteristics may require different perceptions of human 
factors because their vision, hearing, and cognitive impairments may be totally different from 
those of younger people. This means that older adults need social networks with appropriate 
environments with respect to design and services provided. Many researchers argue that social 
computing activities can reduce symptoms of impairments such as (Antonucci, 1990; Wright, 
1999) stress and levels of mortality and mobility, and can thereby improve psychological well-
being.  However, connections through on-line communications are usually not as strong as those 
with family members, and so are called weak ties. Social networks have relatively slight 
obligation and attachments that do not require close relationships with other members.   
              On the other hand, one of the advantages of using social networks is the freedom to 
choose any topic for discussion. Use of social network sites by older adults in U.S. has been 
slightly increasing in recent years, but not more than that of younger adults [Figure 2]. As shown 
in the graph, 46% of older adults use social networks, compared to 78% by younger adults. 
SeniorNet (http://seniornet.org) is one of the largest on-line communities for older adults 65 
years or older. They share information, give and receive discussion related to common interests 
and problems while defining their online relationship as a surrogate family (Wright, 1999). 
Sometimes they may receive advice from others or find suitable answers from others’ 
conversations. They discuss their family issues and sometimes even share emotions with the 
members in the online space. SeniorNet members share their life events in the forum under the 
same topic (Wright, 1999). Social networking improves the evolution of interpersonal 
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relationships by sharing humor, family issues, and general living. Moreover, long-distance 
relationships can provide chances to meet various people whose experiences differ from their 
own. Also, gathering multiple ideas or advice in a short period of time from diverse people is 
different from face-to-face communication. While sharing one’s life with others and helping 
individuals, members can feel more connected with society as human beings (Wright, 1999).   
 
2.3.4 Speech Input and Output Method for Interaction 
The older adults tend to have more difficulty adapting to technology than young people. 
If it is possible to provide contents or verbal comments rather than entering information with a 
keyboard, it may be easier for older adults to add their story at the interface of the social 
network. Speech technology is defined as the “easiest and most natural modality of human-
computer interaction (HCI)” (Teixeira et al., 2014, p.390) to give older people a chance to 
establish an easy connection to society activities. Speech technology is used in many areas such 
as voice output communication aids (VOCA) to help people who may have dysarthria or other 
speech impairment, speech recognition difficulties in reading, writing, programming, and 
environmental control. If older adults have use of an application providing a verbal 
communication method, this could provide healthy communication activities to be enjoyed with 
friends and family members while interacting with them through their story. They could also 
indicate someone’s feeling or health status through their voice inflections while listening to their 
story in their private story room. Some research studies have concluded that computer-mediated 
communication can help establish interpersonal relationships (Wright, 1999).  
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In this sense, it has been verified that tablet-based applications can use speech technology 
as a method for interactive support. Users can upload pictures of their story along with their own 
voice comments and can receive comments from others with their own unique speech patterns. 
 
2.3.5 Tablet 
The tablet is based on a touchscreen display, commonly touched with fingers, and runs 
applications through an on-screen keyboard. The tablet typically has a minimum screen size of 
five inches (Magsamen-Conrad, Dowd, Abuljadail, Alsulaiman, & Shareefi, 2015). One tablet’s 
feature is connectivity either via Wi-Fi or via cellular networks. A simplified interface with 
larger screens and ease of use is one of the reasons why the tablet industry continues to prosper. 
A larger size interface provides a better environment for older adults than that of a smartphone. 
When dealing with allotted tasks, a touch interface directly reduces cognitive attention 
requirements (McLaughlin et al., 2009) by using fingers instead of a mouse that would tend to 
require more attention in performing tasks. For example, when a user clicks a menu button, he or 
she must concentrate at pointing at a menu with the mouse; this may be difficult for older people 
because they have experienced the decline in haptics, spatial, and attention abilities, related to 
muscle movement, selective attention, and spatial relationships with objects.  
 Older generations tend to confront more difficulties than other age groups in dealing with 
new technologies. Today’s older adults have been getting more familiar with new technology 
than those in the past because today’s older adults are more experienced with emerging new 
technologies. Also, the psychological and physical decline may affect their adoption of new    
technologies (Magsamen-Conrad et al., 2015), so tablet technology represents a potential method 
for enhancing older adults’ usage. The screen size allows button sizes sufficiently larger than 
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those of many other devices and touch-based devices can help older adults reduce the need to 
expend attention by clicking on a menu choice with a mouse. Moreover, the early baby boomer 
generation has now begun their older adult life and their experiences will undoubtedly enhance 
technological development. 
 As shown in Figure 3, according to the Pew Research Center, 27% of older people aged 
over 65years have tablet devices rather than smartphones used by only 18% of older adults. 
Moreover, using devices of this type is affected by income, education, and age.  
 
2.4 Designing for Older Adults 
 
User-centered design pursues improvement of human-computer interaction and communication. 
Every individual has unique capabilities depending on their environment, age, gender, 
impairment, or physical abilities. There have been many attempts to develop guidelines for 
attempting to understand such differences, including design guidelines developed for designers 
or programmers who seek to understand target audiences. From a designer’s viewpoint, 
understanding of target audiences is relevant to producing more effective designs for products 
and services. Because older adults will have different psychological and physical statuses that 
younger adults have experienced, designers must be knowledgeable about characteristics of older 
adults when dealing with design or services for them. Most designs and services focus on 
younger generations, the main target audiences for the majority of major design and services in 
the world. A mostly active young population tends to request attention and fast response to their 
specific and clear demands. On the other hand, older adults may have individual chronic 
symptoms, depending on their physical and psychological conditions, so their demands vary  
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widely. Nevertheless, as interest increases in the older adult industry because of rapid growing 
populations, a better understanding of older adults, both physically and mentally, seems most 
relevant. Developing general guidelines that include most older adults’ features is vital because 
designers cannot deal with all older adults with a number of different conditions that must be 
considered. This chapter reviews universal design, an approach developed to enable many people 
with widely different abilities to use desired products and services. User-centered design and 
web design guidelines are also reviewed with particular focus on better design developments that 
can serve older adults. 
 
2.4.1 Universal Design 
Universal design helps the process of designing products to take into account as many 
people as possible experiencing those functionality and accessibility in any situation (Newell & 
Gregor, 2002, p.4). In the late 1990s a group at North Carolina University developed the 
universal design concept that embraces seven general principles.  
 
Universal Design and Cognition 
Levels of cognition involving receiving, remembering, interacting, comprehending, and 
reacting to information differ among people based on age, environment, disability, or specific 
situation. We can measure cognitive ability by measuring completion time of tasks, 
concentration, visual and auditory information comprehension, understanding of instruction, 
memory recall, problem solving, and learning time for new tasks (Story, Mueller, & Mace, 
2011). For older adults declining cognitive ability may require more time to conduct all cognitive 
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tasks, including how to start applications, pay attention to contents, and react to icons and 
images.  
 
Universal Design and Vision 
For older adults vision impairment is a common symptom of difficulty, but since 
eyeglasses are commonly available vision is often not a serious problem. A bigger vision 
problem is decline in the blue-green ranges (Helve & Krause, 1972). Other relevant vision issues 
related to universal design include the ability to separate objects and background, visual clarity 
of objects, ability to perceive objects’ locations, and moving object tracking capability. 
Designers should therefore consider intensity, size, text, location, color, and movement of 
objects. “Designers need to help older adults find objects with ease and keep their attention 
focused on them because they need cognitive effort to follow text or objects” (Hawthorn, 2000, 
p. 510).  
 
Universal Design and Hearing and Speech 
If sound peaks are over 2500Hz many older adults fail to detect them (Hawthorn, 2000). 
Designers should consider using both high and low-pitched sound. The female voice is usually 
harder to hear than the male voice because it has more high-pitched sounds. The ability to 
localize sources of sound also declines with age and speech capability may become impaired due 
to increasing difficulty with tongue movement (Hawthorn, 2000). Research studies show that 
older adults sometimes miss words during conversations and may easily forget the contents of a 
conversation. Older adults may have difficulty understanding computer-generated speech 
because an electronic voice may progress at a different rate than their own. Also, older adults’ 
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unclear speech and hesitations combined with slow speed may require improved voice 
recognition software to properly interpret the slower speech rate of older adults.  
 
Universal Design and Psychomotor Ability 
Older adults may have problems with pushing, pulling, rotating, grasping, and scrolling 
while using a mouse (Hawthorn, 2000). Success in holding, dragging, and scrolling a particular 
point on a screen with a mouse requires focused attention, so older adults may need large menu 
bars, text input, and reduced complexity of requested sequences. 
 
Universal Design and Hand Function 
People use their hands to turn a doorknob, hammer a nail, dial a phone, open a jar, 
squeeze a ball, or hold a cup of coffee. Impaired people sometimes feel it inconvenient, 
frustrating, exhausting, dangerous, or impossible to do such tasks with hand movement 
problems. Universal design for hand function addresses several common tasks: grasping, 
squeezing, rotating, twisting, pinching, pulling, and pushing (Story et al., 2011). Older adults 
sometimes experience a weakened joint range of motion or strength, so their hand movement 
may be slow and inaccurate.  
 
Seven Principles of Universal Design  
 
[Table 1. Seven principles of universal design (Story et al., 2011)] 
Universal design principles Description Examples 
1. Equitable Use Useful and marketable over a wide range of diverse people. 
Equality of every individual on design and use 
of products. Security, privacy, and safety to 
protect all users, providing design with which 
all users are satisfied. 
 
40 
 
Table 1 continued   
2. Flexibility in Use  The design contains individual 
preferences and abilities for 
individual persons. 
Provide several options for all users 
such as right- or left-handed access, no 
difficulty at any user’s pace. 
3. Simple and Intuitive Use  Use of the easy-to-understand 
design for diverse users’ 
experience, knowledge, language 
skills, or current attention level. 
Remove complexity for all users and 
language options to choose, user-
friendly information, and interaction 
through feedback. 
4. Perceptible Information Effective design communication 
for various users who may lack 
sensory abilities as well. 
Provide different options: pictorial, 
verbal, and tactile for vital 
information. Use option of font size 
and color for older adults, and provide 
compatibility for all devices for 
someone needing a specific function. 
5. Tolerance for Error  The design minimizes risks and 
adverse outcomes of unintended 
or accidental actions. 
Provide error messages and show 
options for the next step. 
6. Low Physical Effort  Effective and comfortable design 
to minimize exhaustion. 
Minimize repetitive reactions or 
physical efforts such as a click of 
menus or location of buttons for 
actions. 
7. Size and Space for 
Approach and Use 
Appropriate size and space for 
approach, management, and use 
regardless of user's position, 
body size, or mobility. 
Consider button or component sizes 
and a clear line or location of 
elements. 
 
 
 
2.4.2 User-centered Design and Research Methods 
“User-centered design (UCD) is a host of methods” (Fisk et al., 2009, p.33) that “focus 
on usability provides product developers  with a model in which users are involved in every level 
of the design process” (Waller & Balandin, 2005, p.1). Designers assess and verify a design prior 
to actual development to reduce the likelihood of errors and problems. Several user evaluation 
methods were used for this study. According to published research, a mixed-method approach to 
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user study for older adults generates a better understanding of them (Barg et al., 2006; Creswell, 
Fetters, & Ivankova, 2004) and they are prone to feel nervous about small errors. These are four 
evaluation methods that are generally adapted to a user study. 
 
Task Analysis 
Task analysis is a method used in predesign and development phases that deconstructs 
user performances by assigning tasks and observing users’ responses (Fisk et al., 2009). It is an 
essential UCD method directly or indirectly related to other analysis methods. Task analysis is a 
process of requirement specification (Courage, Jain, Redish, & Wixon, 2012). Through 
observations of user tasks, developers can measure the suitability of the information, the usage 
process, safety, environment, and verify all functions by observing user performance of tasks in 
steps.  
 
Usability Testing 
Usability testing is the most important evaluation method for user centered design 
providing developers with a more comprehensive assessment by performing tasks in regulated 
environments with more than one participant while being watched by one or more observers 
(Fisk et al., 2009, p.35). Participants conduct tasks with a product or a prototype and then 
evaluate the experience. This process basically explores the usability of a product or a prototype 
in the early design phase to help developers and designers find errors or problems and 
generations solutions, or discover why tasks go well or not through the test. In such testing, 
developing appropriate tasks for participants to follow is important (Fisk et al., 2009). 
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Field Observations 
            Field observation is a data-gathering technique in real life situations in which a conductor 
observes participants (Baxter, Courage, & Caine, 2015). Participants should be aware of the 
purpose of the study and be familiar with the product they interact with, and before the test agree 
to being observed. The goal of this type of test is to minimize observer interruption by observing 
interaction between participants and the product and performing tests under realistic conditions 
and as inconspicuously as possible (Fisk et al., 2009). The place utilized for a user study should 
be free from noise and distractions. Appropriate room lighting and a stress-free environment 
should be provided for a comfortable test environment (Fisk et al., 2009). 
 
Interviews 
“Interviews are one of the popular methods for user study to understand users” (Baxter et 
al., 2015, p.220). The interview method is a flexible guided conversation ranging from free-form 
conversation to more highly planned structure, soliciting various opinions related to experiences 
with a product or service. Interviewers may accumulate various opinions, both positive and 
negative, regarding users’ experiences with a product (Fisk et al., 2009). 
 
Interview tips (Baxter et al., 2015) 
- Start with general questions before moving to specific questions to avoid the participant 
answering only what you want to hear.  
- Choose questions for participants that produce answers suitable to the purpose of the study. 
- With participants’ consent video-record everything if possible. 
- Include video date and participant number to help in date-tracking. 
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Survey 
A survey research method is an “efficient way to gather information from a large sample 
in a relatively short period of time” (Baxter et al., 2015, p.266). Although it may take 
considerable time to design a survey structure, many people persist in thinking that it is an easy 
method. However, the questions of the survey should be carefully prepared because the questions 
chosen may affect the research results. It is helpful to identify the target population, to classify 
accomplishments of the product, to learn generalized characteristics of the participants, and to 
learn their status in using the system or program. It is an easy way to generalize preferences of 
products as a consequence of designers’ decisions, e.g., where the products should be located or 
which colors or shapes are preferable (Fisk et al., 2009).  
 
Focus Groups 
A focus group is comprised of interviews with more than one person. One such 
discussion group may involve five to ten people who discuss their experience (Baxter et al., 
2015), their emotional reaction to the product, and what they want from the product. A 
moderator is included in the conversation and should mediate in a nonjudgmental context. While 
the environment for the tests is not limited, so the interviewer can visit with participants it should 
be a calm, quiet, and comfortable place for the group of participants. A particular benefit of the 
focus group is that the discussion may bring to the dynamic results not previously thought about. 
 
2.4.3 Design Guidelines for Older Adults 
This section reviews five well-known design guidelines that provide common and 
important factors for older adults. Due to different resolutions and screen size, it is hard to adapt 
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some web design guidelines to touch-based tablets. However, most design guidelines such as 
those for color, space, font size (use bigger font size due to resolution issues), layout and style, 
and general design, have something in common with those intended for touch-based tablets 
(Bohlmeijer et al., 2007). 
 
Five Web Design Guidelines 
1. “Older adults and the worldwide web-A guide for website creators” (Holt & Komlos, 1999) 
This is the first design guideline specifically generated for older adults. It was made by the 
SPRY Foundation to correct common mistakes of website development related to older 
adults. It discusses specific characteristics of older adults and design issues of website 
development for older adults, such as relationships between the Internet and older adults, 
changes related to aging, aging-friendly web design, effective usage of graphic, audio, and 
navigation systems, and evaluation lists for designers and developers. At the end of the report 
there is an evaluation list that developers can use for self-evaluation of their work. 
 
2. “Web usability for senior citizens” (Pernice & Nielsen, 2008) 
Pernice and Nielsen (2008) developed 46 web design guidelines for older adults’ web  
usability testing. They include six categories: information and text, navigational elements and 
links, web page search, items for sale, website forms, and web address and homepage. These 
guidelines are expressive, specific, and detailed with respect many parts of web functions. 
They include specific search, button, and list usage along with navigation structure 
management. 
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3. “Interface design guidelines for users of all ages” (Agelight, 2001)  
Since World War II, the baby boomer generation has transformed into the population of 
today’s older adults, so the world population has more older adults than before. This trend is 
applicable to extensive changes in all parts of marketing and communications in our society. 
People must increasingly attempt to understand the realities of human factors for both young 
and older adults if they are to succeed in their business. This guideline addresses dynamics of 
physiological changes in older adults associated with physical attributes, eyes, and 
illumination levels, and suggests some solutions applicable to web development. Moreover, 
six categories of guidelines describe specific avoidances and suggestions related to web 
design. 
 
4. “Making your web site senior friendly” (Hodes & Lindberg, 2002) 
This is a research-based checklist for guidelines of website design for older adults. It includes 
topics Readability, Presentation of information, Other media, Increasing ease of navigation, 
and the Final check list of www.nihseniorhealth.gov (The example of the senior-friendly 
website). Most of these guidelines are simple to use but important; they include media 
formatting, something rarely mentioned in other design guidelines. The final checklist is a 
featured guideline directed toward older adults. 
 
5. “Universal usability web design guidelines for the elderly” (Zhao, 2001) 
Universal usability web design guidelines provide designers and developers with 
explanations of specific elements. According to the article, universal usability for older adults 
has two main barriers. First, most of the today’s older people have spent their lives without 
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technology such as computer and the Internet. Second, older adults encounter technology 
impairments associated with mental, cognitive, and physical impairments.  
 
2.4.4 Summary of Design Guidelines 
 These five sets of design guidelines discussed in this chapter can be compared with one 
another to show that there are significant similarities among them. To develop Flow application 
design, similar elements, recommended by most guidelines, were adapted to the development 
process. The Older adults and the World Wide Web main guideline feature was that it contains a 
checklist with which designers can do self-checking during the final stage. Those check lists 
were hard to summarize, so they were listed without paraphrasing. Web usability for senior 
citizens includes large website structures like pop-ups, forms, and shopping malls to support the 
intuitive movement. Interface design guidelines for users of all ages emphasize consistency and 
provide a usability and testing list for the final design stage. Making your web site senior friendly 
provides navigation guideline and a checklist. Universal Usability web design guidelines for the 
elderly introduce specific layout navigation guidelines for older adults. All guidelines include 
similar text and color guides. These web design guidelines for older adults include visual, 
auditory, verbal, educational reference, and accessibility recommendations. 
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[Table 2. Five web design guidelines for older adults] 
 
Guideline 
name 
“Older adults and 
the World Wide 
Web” 
“Web usability for  
senior citizens” 
“Interface design 
guidelines for users of 
all ages” 
“Making your web 
site senior 
friendly” 
“Universal Usability web 
design guidelines for the 
elderly” 
Text 
• Sans serif  
• Text size-14pt  
• Heading -18pt 
• Font: Helvetica, 
Arial, GillSans 
(medium weight, 
no change the line 
weight and extra 
strokes) 
 
• At least 12 points of 
text size 
• A button to increase 
text size. 
• Available space 
economically 
• Present technical 
information in a non-
technical way 
• Check web term as to 
being necessary 
• Show info in easy to 
see form 
• Use Blue, bold, and 
underline for links 
• At least 12 points by 
default for like and 
extended like area 
surrounding alike 
• Use large text and 
contrast with 
background 
• Applying stylesheets, 
consistent typefaces, 
and common fonts not 
very exciting and 
decorative.  
• Twelve to fourteen 
points of font size and 
sans serif for lower 
resolution and small 
monitors.  
• Limited use of bold 
for emphasizing title 
or word. 
• Adjustment of kerning 
and leading. 
• Use of capitals for 
heading or use of 
capitals in the first 
letter. 
 
• Typeface: sans 
serif (not avoid of 
serif, condensed, 
novelty) 
• Type size: use 
between 12 to 14 
point for body text 
• Type weight: 
Medium or bold 
• Capital and 
lowercase letters 
together 
• Physical spacing 
• Left justification 
 
• Choose fonts by legibility: 
avoid mixing several 
typefaces together or very 
narrow or decorative  
• Use at least 12 point size: 
recommend between 12-14 
point fonts 
• Use relative sizes: use 
relative font size, text 
images, banners, and 
buttons 
• Typefaces: for print 
application serif fonts such 
as times new roman and 
courier are more legible, 
but on the screen with 
lower resolution and small 
monitors sans serif fonts 
are better such as Arial and 
Verdana 
• Type weight: use bold only 
for title or emphasizing key 
words 
• Don’t use capital letters 
only: use capital letter in a 
heading instead of all of it 
 
 
Color 
 
 
• No pattern in the 
background 
• Strong Contrast 
 
• Make different color 
of link both before and 
after visiting 
• Primary colors: red, 
yellow, and blue 
• Secondary colors: 
green, orange, and 
purple 
• Complementary 
colors: for contrast 
and readability use of 
opposite side of color 
wheel 
• Avoid yellow and 
blue and green in 
close, and use 
graphics 
• Avoid patterned 
background 
 
• Choose complementary 
colors: use colors from 
opposite side of color 
wheel 
• Avoid some colors: avoid 
use of yellow text on a 
white background or light 
color text on a dark 
background because some 
colors make after images 
Layout & 
style 
 
 
 
 
• Provide sorting method 
easy to compare items 
• Statistic navigation 
• Graphical elements 
need working goes 
direct to the page 
• Do not redesign the 
navigation composition 
without reasonable 
reason 
• No scroll for pop-up 
windows 
• Make clear 
advertisement on the 
site to avoid confusion 
• Make it by default dash 
and hyphen in search 
queries or inform what 
they need to search 
again in error message 
•  
• Avoid: bright color for 
text, combination of 
yellow and blue or 
green and red 
• Safe color for text: 
white, black, and blue 
• Contrast: increase 
contrast between 
background and 
foreground colors 
• Avoid flashing or 
blinking animation 
and banners, avoid 
distracting 
background, type and  
• spacing, compatibility 
with other devices, 
scrolling usage, 
flexible coding, 
descriptive link, one 
or two pages’ length,  
• Use positive 
statements 
• Use the active 
voice 
• Simple language 
• Use standard 
format 
• Use text-relevant 
images 
• Use small size 
animation for 
download time 
• Text alternative 
 
 
• Use contrast between 
foreground and background 
colors: light types on dark 
background or dark types 
on light background  
• Don’t rely on color alone: 
examine resolutions in 
different monitor settings 
and check print output 
comparing on the screen 
• Use white background and 
small blocks of text to 
increase legibility 
• Clear organization of 
content: grouping  
• Information provides pages 
clear and easy to read 
• Paragraph alignment: left 
justification for contents 
and center justification for 
title 
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Table 2 continued 
 
 
• Make separation 
between search and 
browsing area 
• Reference terms to 
make sure they are 
searched 
• Show user’s question 
in the research result 
• Important information 
to be shown first for 
helping search 
• Open the search field 
and show search icon 
• Show search result 
without scrolling 
consistency in 
navigation, left-hand 
alignment, paragraph 
alignment, and use of 
style sheets. 
•  • Keep background simple: 
complementary color with 
contents or simple 
background increase 
readability 
• Text as a background: the 
insertion point caret 
should be customizable 
• Minimize blinking images 
and animation and provide 
control tools to pause or 
stop it 
• Ensure user control of 
time-sensitive content 
changes: providing control 
page mechanism for 
moving, flicking, blinking, 
scrolling, or auto-updating 
text, objects or pages 
• Provide additional cues: 
using design with 
additional information to 
be used as cues 
• Provide larger graphics and 
•  Click targets: providing 
larger graphics and icons to 
 help easy click of the 
targets 
 
Check list: 
 
Design 
Is the background 
attractive without 
interfering with the 
information? 
• Are the colors 
easy to see and 
distinguish? 
• Is the text a good 
color, size, and 
font? 
 
Layout 
• Do the pages 
load quickly 
enough?  
• Are the pages on 
the site the same 
style 
throughout? 
• Are the buttons 
large and clear 
enough? 
• Are the pages 
and the 
information 
clearly labeled? 
• Does each page 
have easy-to-use 
menus? 
 
Forms 
• Use hyphens and 
dashes for keying in 
credit number 
• For date information 
use chronological order 
of months and type 
areas for date and year 
• Influence elderly to use 
offered discounts 
• Offer a choice of 
retired option when 
asking their occupation 
• Do not request a 
salutation in the field 
of order form, if 
necessary use drop 
down menu  
• Never demand register 
on website to make 
users purchase 
• Do not present with 
stereotypical or 
condescending 
information 
• Think various possible 
website addresses to 
prepare for typing 
errors  
• Use logo and company 
name on the top for 
main page like, which is 
common feature for all 
 
General usability and 
testing 
• Checking browsers, 
computer types, 
resolutions, and 
monitor displays 
• Connectivity & 
modem speed 
Increasing the ease 
of navigation 
• Use navigation for 
understanding of 
procedures 
• Use single mouse 
click to access 
information 
Navigation mechanisms 
• Avoid a very deep 
hierarchy: use clear and 
constant navigation 
mechanisms because of 
working memory and 
spatial decreasing 
• Provide information about 
the general layout of a site:  
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Table 2 continued 
Self-
evaluation 
& general 
design 
 
Content 
• Is the 
information easy 
to find and 
understand? 
• Are the words 
common to 
everyday 
language? 
• Is there plenty of 
help available in 
accessible ways? 
• Can the user tell 
who is 
sponsoring the 
page? 
• Do searches 
result in enough 
(but not too 
many) hits? 
• Are instructions 
understandable? 
Do they have 
illustrations? 
 
 
Multi-media 
• Are graphics 
useful, pleasant, 
and easy to  
• recognize? 
• Is audio clear, 
useful, and non-
intrusive 
• Show an error message 
with explanation what 
should be done 
• Check speed of loading 
web pages for users’ 
anxiety on clicking 
menus 
 
Shopping mall 
• Detailed information 
for product pages 
• Clear and readable 
images 
• Usage information of  
• Uncommon product 
• Organizing categories 
with appropriate 
products 
• Check page links 
especially links with 
sale items 
• Check function of 
shopping cart whether 
automatically show and 
take items 
• Completely explain 
discount for older 
adults 
• Check order form 
including product 
information 
• New date 
information 
• Use of alt tags 
• Back up of old 
articles 
• Search capability 
• About us 
• Error message 
• Open new browser 
for new link 
information 
• Page size and 
download speed 
• Tables & frames 
• Proprietary tags & 
scripting 
• Language, reading 
level & terminology 
 
Accessibility and 
Disability 
• Integral component to 
make a digital device 
bridge for both young 
people and old 
• Text versions of sites 
are for vision 
impairment or 
blindness 
 
User customization 
• Customization, 
software and 
peripheral upgrades 
• Browser 
customization 
 
• Use standard page 
design of icon, 
label, and 
navigation 
• Text with the icon 
in large button 
• Pull down menu 
• Avoid automatic 
scrolling text 
• Consistency of 
buttons 
• Use site map 
• Icons with text 
provide help and 
information of 
telephone number 
and email 
 
Final check 
• www.nihseniorhe
alth.gov (example 
of senior friendly 
website) 
 
• Use site map or table of 
contents 
• Consistently underline 
links: do not link on 
headline or underlined text  
  
Sound 
• Use lower frequency tones: 
lower frequency voice or 
500-1000 rage of sound 
frequencies is effective 
 
Content 
• Always provide text 
equivalent to auditory and 
visual content: use text 
explanation for non-text 
elements 
• Provide non-text 
equivalents to text  
• Avoid explaining text on 
the text for people who 
have difficulty reading 
• Minimize irrelevant screen 
information: explain only 
necessary and important 
information with relevant 
graphics 
 
Education 
• Many older users not aware 
that their computer has a 
lot of customization 
function on it, so link 
appropriate websites 
available on the website 
Other 
• Page size: think about users 
with a slow computer 
condition 
• Test your website: your 
web site usability test 
 
Example of successful web 
sites 
• SeniorNet 
(http://www.seniornet.org/) 
• American Association of 
Retired Persons (AARP) 
(http://www.aarp.org/) 
• Agelight 
(http://agelight.org/) 
 
Note. Five guidelines were summarized in this table. 
• Older adults and the World Wide Web (Holt & Komlos-Weimer, 1999) 
• Web usability for senior citizens (Pernice & Nielsen, 2008) 
• Interface design guidelines for users of all ages (Agelight, 2001) 
• Making your web site senior friendly (National Institute on Aging & National Library of Medicine, 2002) 
Universal Usability web design guidelines for the elderly (Zhao, 2001) 
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Most-mentioned guidelines include type, color, layout and style, general design, and 
specific functioning applications such as shopping malls. The most recent web design guideline 
for older adults is Web usability for senior citizens (Pernice & Nielsen, 2008). The current 
research sought to find how people of 65 years old and older use the Internet, how the use of the 
Internet is different from the younger people, and show specific design guidelines with real 
examples. Other design guidelines also deal with specific design recommendations.  
The compressed view of five guidelines includes a few fundamental common design 
elements, as summarized below. It will be most important that every designer or programmer 
should keep in mind for the development of products or services for older adults.  
 
Summary of Existing Design Guidelines  
- Among the five guidelines, the following are the most general features recommended by most five 
web design guidelines for older adults.  
 
 
[Table 3. Summary of Existing Design Guidelines] 
 
Font size 12-14 point (heading 18pt) 
Font typeface Sans serif (Helvetica, Arial, Gillsans etc.,) 
 
Font  
 
- Left justification - Use capitals for heading and in the first letter - Provide lines for terms in the information - Use	bold	to	emphasize	text	or	title	only	
 
Color  
 
- Avoid yellow, blue, and green in small views - Avoid bright color for text - No pattern in background - Strong contrast - Text	color:	high	contrast	with	background	(dark	type	on	light	background)	
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        Table 3 continued 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.4.5 Review of Existing Design 
This section reviewed existing communication websites’ design to see how they have 
effectively followed design guidelines. Existing tablet-based applications were all about health or 
reminders, but only a few were for communication. Therefore, three existing websites especially 
for communication were selected to examine how design guidelines were applied to meet older 
adults’ need and preferences. All three examples were developed recently.  
 
Sound 
 
- Consider using low-pitch sound (No over 2500Hz) - Use male instead of female voice 
 
Layout & style 
 - Easy to research or find menu  - Statistic navigation (no moving or redesign) - Minimize animation, blinking or moving elements on the page - Flexible setting menu (font size, language, stop or start button for 
moving elements) - Left-hand and paragraph alignment - Grouping information - Keep background simple - Easy-to-click larger graphics and icons  - Minimize use of scrolling - Avoid deep hierarchy - Use of navigation (site map) - Common style of web page - Use common everyday-language words - Show error message and provide direction to move - Avoid automatic scrolling - Provide equivalent methods for explanation (auditory and visual 
contents) - Consider page loading speed - Consistency of menus or icons - Use	automatic	revising	for	typing	errors	
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1. http://www.seniorcorrespondent.com  
This is a website for older adults using a three-column of grid system: top, content, and 
bottom. Black and white were used as main colors to provide high contrast. The top and bottom 
menu never changed on any page, so a consistent menu location was used in this web design, 
which is good menu structure for older adults. The bottom area’s consistent menu composition 
helps users figure out the structure of the application. At the top of the application screen, there 
is an adjustment function, so users can control their preference on font size and can add a 
bookmark, as well as can publish each article via many choices on whatever devices they would 
use. They provide both mobile and tablet versions. Readers can add comments to each article. 
They minimized the use of too many colors so that older adults feel less stressed after long time 
use of the application. The design and color are simple and easy to use.  
 
2. https://storycorps.org  
This website is a story interview site for interviewing people close to them such as family 
or friends, after which they can upload their story through the application or website. Stories on 
this site are from ordinary people around us. They provide both a website version and a mobile 
version. However, since this is not a web service only for older adults, the site fonts are too small 
and thin and the colors seem not appropriate for older adults. The top menu area in the mobile 
version does not have enough color contrast. If this service is a web and mobile activity for all 
generations, they should consider providing high-color contrast on top of the menu and 
background, a font size adjustment option, a color change option, and provide the tablet version 
with a suitable resolution not present in the current implementation.  
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3. http://www.lifebio.com  
 Lifebio’s color choice is not appropriate for older adults because the contrast of the green 
text color is too light with white background. Also, the green text is a lightweight font which 
makes it difficult to read. It should be in a darker color and heavier font.  Automatic animation 
called carousel is not a good choice in this website. If they wanted to use several images in that 
carousel space, it should be better option for older adults to provide a choice of icons that users 
could click to see the next images.  
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CHAPTER 3: METHODOLOGY 
 
3-1. Overview 
The main objective of this study is to survey opinions and observe how older adults use a 
tablet-based application through an interactive prototype to verify the importance of design 
guideline and new interface design. This study includes four research processes: (1) designing a 
tablet-based application prototype, (2) observing user experience while using this application, 
(3) interview, and (4) a short survey. The prototyping method was adapted to provide an 
interactive interface for participants. “A design prototype is a conceptual schema and uses 
generalized ideas” (Gero, 1990). To adapt generalized notions related to older adults, web design 
guidelines were used in performing the user study; several design guidelines for older adults 
were already available. To create a better interface, an interactive prototype was used in the user 
study.  In previous research (Jang, 2015) incomplete prototype functions were employed. Out of 
the three functions in the previous prototype, the communication function was adapted to provide 
a better experience for interactive communication with others and the research team tried to 
make an interactive prototype to support the participants who were nervous about unexpected 
reactions of the prototype.  Users can use this application as if it were an actual application 
through features such as selection of photos, uploading comments, warning popup messages, and 
voice instructions.  
Field observation was used as a research method for several reasons (Fisk et al., 2009, p. 
40). It is a direct way to detect unusual behaviors or errors while operating the prototype 
application. Data accumulated from observations will be valuable because subjects are less likely 
to express difficulties and much more positive about the survey after participating. Participants’ 
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positive tendencies gave researchers some difficulty in identifying their problems. They tend to 
be somewhat error-prone when using technologies (Fisk et al., 2009) and frequently feel nervous, 
pay less attention, and exhibit slow reaction times, so observation is easier than when using a 
task-driven method. The objective of the observation method is to directly observe behavior, 
operation time, movement difficulties, and certain patterns of behavior; the observation method 
appears to yield much more and higher-data then when using only the task-driven method.  
Two interview method occurrences with questionnaires were used. The first interview 
was held while conducting the user study, and at the end of the user study there was one 
additional interview. The objective of these interviews was to collect data related to disrupting 
color, menu location, logout location, instruction type, pop up or voice, frustration, complexity, 
and opinions about the application. In the interview method, the research team listened to 
participants’ opinions directly in person, and could ask questions and provide additional 
instructions to help understand the meaning of the questions. 
Finally, as the last research method there was an additional usability survey conducted to 
measure the level of interactive feedback.  
 
3.2 Prototype Application Development 
The prototype method is a very powerful design process in which users can participate in 
the development of design structure. The method requires several steps: personas, information 
architecture, specifications and functions, design development, and final prototype.  
 
3.2.1 Personas 
Personas are techniques used to help understand difficult product and service processes.  
Designers can experience various contexts and situations through personas under different 
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conditions (Sears & Jacko, 2009). Four personas under different conditions were developed to 
aid in understanding the application process. To explore most functions of the application, each 
persona’s condition would be varied with respect to age, to the general amount of technology 
usage, and specific application usage. Persona 1 is a new user who uses e-mail and has 70 friends 
in a contact list. Persona 2 is a returning user who does not frequently use this application or 
technology and rarely uses this application, nor uses email due to a physical impairment. Persona 
3 is a returning user who frequently uses this application or technology, and Persona 4 is a 
returning user who uses this application frequently for health consultations.  
 
 
[Table 4. Personas] 
 Persona 1 Persona 2 Persona 3 Persona 4 
User type New user 
Returning user 
(NO frequent use 
of technology) 
Returning user 
(Frequent use of 
technology) 
Returning user 
(Use it for the health 
consultation) 
Name Paul Smith Jain Jonson Tina Golden Harry Thomson 
Age 75 80 68 55 
Gender Male Female Female Male 
Email Yes No Yes Yes 
Friends in the 
contact list 70 40 120 200 
 
• Persona 1: Paul Smith 
Paul is a 75-year-old widower. He is now looking for new friends with whom he can 
converse. He likes to share old stories. He was a professor for more than 30 years and had 
many teaching and research experiences with students. He wants to share his ideas and 
opinions about academic subjects with other interested individuals. He has an e-mail account 
and visits several websites to gather health information and read academic news online. He 
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knows how to use a computer and the Internet, but he has no previous experience with an 
iPad or an iPad application. His friend, John, introduced the Flow application to him. John 
uses that application for conversing with family members. The following table 5 indicates 
Paul’s task simulation based on his background. 
 
[Table 5. Persona 1-Task Simulation] 
Listening to 
Instruction 
è Create new 
account 
è 
My story 
(welcome 
message) 
è 
 
Add new story with 
photos, recording and 
writing the story 
Go to Search 
friends è 
 
Search Friend 
to send friend 
request 
è Go to friend’s story è Read friend’s stories  
Leave a 
comment  
about the story 
è See friend’s info è 
Choose a friend 
on your friend’s 
friend list 
è Send friend request to secure friendship 
Make a chat 
room with 
friends 
è 
Add more 
friends to the 
room 
è 
Go to my story to 
check new 
comments from 
friends 
è Log out of the  application 
 
 
• Persona 2: Jain Jonson 
 Jain is 80 years old. She has some previous experience with the Flow application, 
but barely uses either the application or the Internet. She lives with her husband who is 82 
years old and he helps her with technological aspects frequently because she is not very 
familiar with current technology. She was a nurse working in the hospital for 30 years and 
knows a little bit about technology, but she does not use a smartphone and doesn’t often use 
the Internet because of her eye impairment. She is worried about her memory loss and wants 
to share information with caregivers or doctors through direct discussions with them; she 
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finds this much easier than searching for information on the Internet. The following table 6 
indicates Jain’s task simulation based on her background. 
 
[Table 6. Persona 2-Task Simulation] 
Log in è Friend new stories 
è Check friends’ 
new stories 
è Leave a comment 
about the story 
Go to 
Community 
Chats 
è 
 
Make new chat 
room 
è 
In the search 
friend menu, 
caregiver’s name 
è Send friend request  
Add a doctor to 
the chat room she 
made 
è 
Ask the doctor 
about her health 
problem in the 
chat room 
è 
Add friends to 
share more 
information 
è Log Out 
 
 
• Persona 3: Tina Golden 
Tina is 68 years old and has experience with the Flow application and technology. She is 
an active user of technology and uses smartphone, Facebook, and Fitbit for her health. She 
uses the Flow app to converse with her friends, her parents, and family members because it 
has convenient recording and menu functions appropriate for all generations of family 
members. She can send comments via voice related to her mother’s stories; her mother 
cannot read letters but can speak. Her mother sometimes uploads old reminiscences related to 
happy moments. Tina likes to hear such stories, and they provide a stronger connection with 
her mother. She uses Flow at least twice a day and uploads her most recent stories in her 
story room. To make a new friend she usually searches for her friends and sends them Friend 
requests. She uploads stories along with recent pictures to convey information about her 
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contemporary daily life. The following table 7 indicates Tina’s task simulation based on her 
background. 
 
[Table 7. Persona 3 - Task simulation] 
Log in è Go to Community chats 
è Chat with her 
parents 
è Chat with her 
grandchildren 
Go to Search 
friends è 
 
Search Friend to 
send friend request 
è Go to friend’s story è 
Read friend’s 
stories 
Leave a 
comment 
about the story 
è Log out of the application     
 
 
• Persona 4: Harry Thomson 
Harry is a medical doctor with many patients. He uses the Flow application to consult 
special patients in his cure program. Since his patients contact him about their health or 
symptoms, he created a new story room to contain information about his consultations with 
patients. Harry regularly checks patients’ progress and related activities via his cure program 
page. He sometimes visits a group chat room to monitor their communications or to diagnose 
their communication skills. His patients may also ask their questions in a chat room. Most 
caregivers collect these communications and send them to Harry to help with his work. He 
also tries to visit his patients’ story room to leave comments and encouragement in their 
story-telling activities. He thinks Flow is an appropriate application for his patients and best 
communication method for effective interaction with others. 
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These four cases have different scenarios related to various user-oriented purposes. When 
designing the application, patients’ scenarios may include specific functions that designers 
could easily ignore. These user scenarios contain basic processes of action or goal that users 
can accomplish with this application, defining the range of this application and its 
characteristics. The following table 8 indicates Harry’s task simulation based on his 
background. 
 
[Table 8. Persona 4-Task Simulation] 
Log in è Go to Community chats 
è 
Check his 
patients’ chat 
room 
è 
Short conversation 
to encourage their 
communication 
Go to his friends’ 
list è 
Choose a 
category of 
patients 
è 
Visit his 
patients’ story 
room 
è Leave comments 
Use search friends 
icon to add his 
new patients 
è Make a new chat room for them è Log out   
 
 
This study reviewed four personas. Persona 1 is used because most participants in the 
user study are new users and all users will use the application as a new attempt. The first persona 
“Paul Smith” was used as the default user of the Flow application, so an account in the name 
“Paul Smith” was set up as a participant account. Participants do not need to fill out their 
complete information to create such a new account.  
The prototype of the application is not an actual application, so there are many functional 
limitations such as only one time provided for adding a comment showing previous preparation, 
one time for uploading a story, limited use of the back button, and no actual recording function. 
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3.2.2 Information Architecture 
 The information architecture [Figure 4] provides a big picture view of the application. It 
has two primary menus: My story, a space for archiving an individual’s story, and Community 
chats, a space for group conversation. My story provides a menu through which individual users 
can store their private stories. They can talk about their stories both vocally and in writing and 
upload them to My story. One picture might be enough to convey them back to a time where  
 
[Figure 4. Application design architecture] 
 
they recall vivid memories and remember people with whom they spent time in the past. This 
story might be part of a private archive of their autobiography and could also be a stepping-stone 
via which they can interact with others. Users can make friend relationships by request, 
searching and sending such requests to their friends or family members via messages to users of 
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Flow application or via email to new users. While there are many similar applications for 
interacting with others, Flow was developed for older adults to provide them with individual-
centered service in which they can control their individual stories and allow people in a specific 
group to see their stories. Older adults particularly may worry about security, so several 
functions, including membership, will be available to protect their privacy. Users can access the 
application by logging in and then interacting with friends.  
My story includes three categories: My story, My friends, and About me. When the 
user has a friend, room for group conversation can be established in the Community chats, a 
menu for instant chatting with others. The group chatting room includes several functions such 
as sending pictures or recorded voice. The room owner and members can add their own friends 
to the conversation. The purpose of Community chats is to create a closed conversational space 
for older adults who may be concerned about privacy in open communication space. Users can 
create a chatting room with virtually any purpose and usage. 
 
3.2.3 Specification and Functions 
 
Login 
The login application requires a login process to protect personal information. When 
users create a new account, they join a community center nearby or one selected by them when 
they create an account.  The selected communication center will also be a future help center to 
help address problems. This application also can use fingerprint identification for easy access, 
and in which case they do not need to use a login and password, only their fingerprint to get into 
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the application. While creating an account users can get help from the chosen community center 
which is equipped with live help [Figure 5]. 
 
 
Loading page                                                                  Log-in page              
 
        
Create account page                                                           Instruction page 
[Figure 5. Log-in design] 
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My story 
The application can largely be divided into two parts: My story and Community chats. 
My story is a space for story archiving by individual users. An individual’s old pictures and 
videos that might include a number of stories represent the means of communication in this area.  
My story includes three menus: My friends, My story, and About me. Users can send friend 
requests after searching for names or phone numbers to create a friendship. The stories in My 
story contain various personal photos and videos uploaded with stories recorded or written by 
the user. The stories in My story can be shared with friends who have been accepted and given 
permission to read them. They can leave recorded and written comments about each story. The 
user can categorize friends into groups to give them permission to see the My story, About me, 
and My friends sections. The user can also visit their friends’ stories and leave voice or written 
comments [Figure 6]. 
  
 
My story page                                                                    Story detail page 
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My Story Setting 
In the setting space, the user can adjust contents such as font size, contrast, friend 
categories, and can also control privacy settings controlling who can see their friend list, account, 
and social media. This section was designed for impaired people and for flexible use of interface 
design depending on each user’s preference [Figure 7]. 
 
Community Chats 
Community chats is a personal chatting place protected and isolated from the public, 
and only invited people can converse in the chatting space. Since most older people may be 
concerned about security and privacy, a chatting room was developed to address such personal 
needs. Community chats can be used in many ways such as meeting, family reunion,  
       
Friend list page                                                                      About page 
[Figure 6. My story design] 
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Setting page                                                             Font size setting page 
    
                         Friend category setting page                                                  Privacy setting page 
[Figure 7. My story setting design] 
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Community chats page                                                         Chat detail page 
 
 
                                          Create chat room page                                                  Chats instruction page 
[Figure 8. Community chats design] 
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community room, and consultation. They can share photos and videos while having a 
conversation with friends invited to the chat room. For the consultation, they can make a chat 
room with their doctors or caregivers to ask for health-related help [Figure 8]. 
 
Community Chats Setting  
 
      
[Figure 9. Community chats setting design] 
 
Users can manage their community chats’ list through activities like changing room 
names and adding and deleting participants in the chatting room. Users who are in the chat room 
can invite their friends, and individual users are free to leave the chat room at any time. Only 
members in that room can discuss and see their conversation. This page was designed as a 
secured communication room for a group of users utilizing the Flow application [Figure 9]. 
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Voice Instruction  
Most pages have an instruction icon that was developed to explain the specific functions 
of each page via verbal instruction. A male voice was used for the voice instruction and based on 
web design guidelines. Users can select areas or icons to learn about specific functions, with 
voiced instructions informing users about the functions of particular areas [Figure 10]. 
 
 
 
3.2.4 Design Development 
The application was designed based on several design guidelines mentioned in the 
literature review including font size, color combination, layout or style, icons, and sound. Most 
      
                                   Community chats page                                             Chat detail page                 
 
      
[Figure 10. Voice instruction design] 
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design guidelines are for web development, necessitating some limitations in adapting these 
guidelines to tablet interface design. For example, tablet devices do not provide additional 
options via a double-click function or a right mouse click function, but interactive functions such 
as drag and drop are provided. 
 
Adopting Design Guidelines 
Assistive technology based on human interaction leads to the development of individual-
centered health and social care considerations for specific audiences such as older adults. 
Assistive technology helps in the performance of difficult tasks for a given individual, provides 
detective and responsive warning of risks, as well as provides preventive intervention related to 
health symptoms. A tablet touchscreen-based display can be an important assistive technology 
because it provides a possibility for interaction with others without the need for physical 
transportation. The attractive functionalities of the tablet are its relatively large (over five inches) 
screen size and the utility of using finger-based interaction, which thereby reduces cognitive 
attention requirements. One participant mentioned that she treats her tablet as a suitable device 
for exploring information on the Internet. She liked the size of the tablet and said that mobility is 
her favorite tablet feature. 
The interface design used several design guidelines aimed at web users who are older 
adults. Most design guidelines have been developed based on “Universal design that takes into 
account as many people as possible experiencing products and services in any circumstances” 
(Newell & Gregor, 2002, p.4). 
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[Table 9. Comparison of design guidelines] 
 Web design guidelines  “Flow” tablet-based application 
Resolution - 72 dpi - 2048 X 1536 pixel (264 dpi) 
Font size - 12-14 point (heading 18pt) - 9-14 point 
Font 
typeface - Sans serif (Helvetica, Arial, Gillsans etc.,) - Sans serif (Myriad Pro) 
Font size 
- Left justification - Use capitals for heading and in the first 
letter - Provide lines for terms in the information - Use bold to emphasize text or title only 
- Left justification - Use capitals for heading and in the first 
letter - Use bold to emphasize text or title only 
Color 
- Avoid yellow, blue, and green in small 
views - Avoid bright color for text - No pattern in background - Strong contrast - Text color: high contrast with background 
(dark type on light background) 
- No background - Complementary colors orange and blue 
were selected for two main functions - Black text color for high contrast - Contrast color for background, top, and 
bottom 
Sound 
- Consider using low-pitch sound (No over 
2500Hz) - Use male instead of female voice - Male voice for instruction 
Layout  
& style 
- Easy to research or find menu - Statistic navigation (no moving or 
redesign) - Minimize animation, blinking or moving 
elements on the page - Flexible setting menu (font size, language, 
stop or start button for moving elements) - Left-hand and paragraph alignment - Grouping information - Keep background simple - Easy-to-click larger graphics and icons  - Minimize use of scrolling - Avoid deep hierarchy 
- Main menu on the bottom - No animation - No moving elements - Flexible setting menu (font size, contrast, 
category setting, privacy setting) - Keeping background simple - Large icons - Icon with text name - Voice instruction - Grouping information (Main menu, my 
story menu, and community chats menu) - No automatic scrolling 
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Table 9 continued 
 
- Use of navigation (site map) - Common style of web page - Use common everyday-language words - Show error message and provide direction 
to move - Avoid automatic scrolling - Provide equivalent methods for 
explanation (auditory and visual contents) - Consider page loading speed - Consistency of menus or icons - Use automatic revising for typing errors 
-  
 
 
 The iPad device’s resolution was different from that of the usual web interface. The iPad 
model was an Apple iPad 3rd generation with a display size a 9.7-inch LED, and the screen 
interface had 2048-by-1536-pixel resolution at 264 dpi. Because of the different resolution of the 
iPad, the font size was much smaller than for usual web interface design. The usual web interface 
uses 72 dpi and the iPad uses 264 dpi, so iPad pixels are much denser, making font size much 
smaller than those in the usual web design environment. Except for the font size, most of the 
design followed design guidelines.  
 
Color and Grid Structure 
For easy recognition of differences in the menus, complementary color sets were set up in 
the application, the Login part in green, My story in orange, and Community chats in blue 
[Figure 11]. Three columns were used to make effective use of space and to develop an effective 
hierarchy structure in the vertical interface. All pages used three column grids in a consistent 
menu structure. The top grid area is for each page’s title, the back icon is for returning to the 
main page, and the edit menu is for functional preference adjustment. The middle grid area is for  
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[Figure 11. - Main color set of the application]
  
Log-in page My story page 
 
Community chats 
     
                                   # 2A221B 
                                # FF5B2D 
                                # FF0000 
                                # 0066CC 
                                # F6EB0F 
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menu is changed in the detail page of the My story and the Community chats because of the 
related functions. While the bottom grid includes the main menu of the application, this bottom 
recording function included in those detail pages. Except for these two functions, the main menu 
is on the bottom. 
 My story page includes one more hierarchy of subcategories of friends, story, and 
about. However, it seemed harder for older adults to understand these functions because of the 
menus in the bottom of Friend’s new stories and Make story that were shortcut menus from 
My story. Participants were confused with those two menu structures, although Friend’s new 
stories and Make story were designed and located at the bottom to provide users with frequently 
used menus. Therefore, instead of providing shortcut menus, simple hierarchy structure which 
was clear and easy to understand for older adults might be preferable. 
 
Logo 
The Flow was named to imply smooth communication and interaction between family 
members or friends and older adults. The letters were combined with the letter “O” embracing 
the others to produce a unified shape [Figure 12]. 
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[Figure 12. – Application logo] 
 
 
3.2.5 Prototype 
The prototype was developed using Axure, a very popular interactive prototype 
application. It was set up to be clickable and responsible to a user input such as selection of 
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pictures, inserting text to the text area, or canceling a pop-up window that asked whether to 
cancel or ok providing participants with an understanding of its interactive functions. The entire 
application prototype operates as if it were an actual application, but there are still limitations. 
Users can explore under the name Paul Smith and can only leave a comment once. Due to 
technical limitations, sometimes contents are not reflected in the application, where previously 
programmed fake contents would appear instead.  
Users approaching all functions while exploring could convey how the application works, 
with many icons provided for going into other menus. If participants experience difficulties, the 
conductors are available for instructional help. The main goal of the observation method is to 
determine the degree of efficacy of the icons, colors, menu location, and the role of the two main 
menus: My story and Community chats. It should additionally provide a comfortable 
atmosphere for participants in which they can ask for help if they encounter trouble during the 
study. 
 
Log in 
 The prototype was installed on the iPad with a home button. A participant opens the 
application and creates an account. In the registration page, the user can obtain help from a 
representative in the community centers by choosing one of the community centers on the 
registration page where management and individual care can be accessed through the application 
using an iPad and application service [Figure 13]. 
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[Figure 13. – Log in design] 
 
 
 
My Story Room 
 My story room includes My friends, About me, and My story. A user can manage 
pictures and videos by uploading a story with writing or voice recording to tell a story. In the My 
story room, a user can manage My friends list by editing the friends’ list and searching for  
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My story main                                                     About me 
 
    
My friend list 
 
[Figure 14. – My Story room design] 
 
new friends to add them. A user can also manage personal information such as account and 
social media information. To provide a shortcut for creating a story, the Make story icon is 
located at the bottom of the application [Figure 14]. 
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Community Chats 
 This is a private chatting room to which people invite others with a common purpose 
related to a topic. Any chat member can invite friends, and members can use both writing and 
voice recording to interact with other members. This is not an open space, and members share 
only their own ideas and information. The users can create and leave the community chatroom 
whenever they want [Figure 15]. 
 
       
Community chats list                                  Create chat room                   
                      Chat room                                       
[Figure 15. – Community chats design] 
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Main Menu 
This consistent menu includes Friends new stories, My story, Make story, Community  
chats, and Instruction. Friends new stories comes from Friends in the My story, showing 
recent new stories of the friends. Make story comes from My story and the user can upload a 
story using this menu. Community chats is a link to the community chatroom. Finally, 
Instruction is a menu to get help anytime [Figure 16]. 
 
 
 
[Figure 16. – Main menu design] 
 
 
 
 
Story Uploading Menu 
This menu is for recording a voice and writing to either create a story or leave a 
comment. Before uploading a voice or writing, a user can review and rerecord or edit their voice 
recording or add pictures or videos [Figure 17]. 
 
 
 
[Figure 17. – Uploading menu design] 
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3.3 Prototype Development Process 
  
3.3.1 Prototype programs 
 Several prototype programs were used in a trial to develop the Flow application. It was a 
challenging process to find the best program for the interactive application development. 
 
Justinmind (www.justinmind.com) 
 Justinmind is a development tool for wireframe and prototypes of web and mobile. It 
includes pre-coded web menus, buttons, and charts that can be used automatically by dragging 
and dropping from the element library into the workspace. It also provides a UI (User Interface) 
library for interactive functions, allowing users to use HTML, video, docs, and online widgets. It 
is a good choice for designers, letting them intuitively use semi-interactive interface wireframes 
or prototypes. You can simply download the program and its manufacturer allows you to use for 
a 30-day trial period. A synchronization function enables sharing of a wireframe or prototype 
with team members. Although it has many beneficial functions, it is not a free product, so I tried 
to use other approaches. 
 
Invision (www.invisionapp.com) 
The second attempt was to use Invision, the simplest program for developing the web 
and mobile wireframe. It only allows designers to use an image as a transition link to transform a 
static screen into an interactive screen. If the wireframe or prototype is a single image is already 
developed in jpg or png, it is possible to use a hotspot tool to make a link. Interaction can be used 
while engaged in page transactions. This program is a cloud-based web development program, 
82 
 
and Invision provides a free license for students. However, it is difficult to embed specific 
functional interactions in menus such as pulldown menus and animation, so it was not a suitable 
program for this application development.  
 
CSS and Java-scripts 
 The third attempt was to use CSS (Cascading Style Sheets), a style sheet language, and 
Java scripts for interactive interface prototype development, a process that required use of many 
different java-scripts in a single page for interactions. This led to a complex code structure 
requiring excessive time to decipher several functions: developing CSS styles; creating 
interaction with Java script of the image; using clicking function with pulldown menu; and 
creating menu interactions. Therefore, these CSS and Java-scripts were not suitable for this 
study. 
 
Axure (Axure.com) 
 Axure is a powerful prototype tool providing many possibilities for designers to use 
logical thinking about interactive frame-structure without coding. It is an application one can 
install on a personal computer. It includes a publication function that can be used to publish CSS 
and Java-scripts, sharing functions with a web-address that allows team members to interact and 
share ideas, and a preview function for checking browser progress. This software is free to 
students and includes a supportive forum section through the Axure team which can support 
their customers who may be struggling while using Axure. It includes libraries of icons, forms, 
flow, and menus and tables that users can use while developing a structure. It is a very effective 
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program for developing logical thinking in real design. The prototype design was ultimately 
developed through the Axure program. 
 
3.4 User Study in Interface 
 
3.4.1 Participant Recruitment 
Participants over 60 years old were recruited for the interface user study. There was no 
significant motivation to further delimit the age group among older adults because the purpose of 
this application was to develop an easy-to-use communication tool for older adults that would 
help them be safe, feel secure, and be interactive. The application is for the broad range of older 
adults to support spontaneous communication through technology. The participants were 
recruited from retirement communities, churches, and fitness centers via flyers, word-of-mouth, 
and personal contacts. Those who responded to the flyers, word-of-mouth, and personal contacts 
were contacted by email to make appointments. In most cases the researcher visited retirement 
centers or participants’ homes to conduct the study. The study was recorded using a video 
camera that only showed participants’ hands while observing and recording their behaviors. The 
research was conducted between August 2016 and November 2016. 
 
3.4.2 Research Methods 
 Mixed-methods, an approach that accurately reflects characteristics and provides a better 
understanding of target audiences (Barg et al., 2006; Johnson, Onwuegbuzie, & Turner, 2007) 
was selected for this study. Older adults tend to be positive and sometimes overestimate their 
actual performance (Ford et al., 1988), and mixed qualitative and quantitative methods can 
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provide a somewhat comprehensive viewpoint with respect to understanding older adults (Arora 
et al., 2010; Barg et al., 2006; Seymour, Kumar, and Froggatt, 2011). Therefore, several methods 
were used to obtain more detailed information from the participants.  The data was collected 
through surveys, and both interviews and observations were analyzed by watching the videos. 
 
Field Observation 
Two iPads and two cameras were prepared for the study. The goal of this observation 
method was to observe participants’ general behaviors, and the method would allow adequate 
time to observe specific situations and reactions from the participants. Through the process, it 
could be determined how the participants uploaded stories, selected menus, achieved 
understanding in following the process, and understood the relationship between menus and 
icons depicted in color. Older adults had been found to be positive with respect to previous 
studies, making it somewhat hard to measure their problems. It was decided that field 
observation would be a useful way to discover their general behavior when they were having 
trouble.  
 
Interview 1 
Interview 1 was conducted during the study. Based on the user’s short experience with 
the application, the conductor asked about aspects of the application such as icon color, menu 
location, and type of instruction. Participants could answer such questions verbally to avoid 
writing problems, somewhat relieving that stress of using the application for older adults. 
Mostly, this interview asked about the location of each menu, and through this process 
participants could think about each icon’s role in the application. 
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Interview 2 
The second interview was conducted at the end of the study. The questions were about 
color, design, identification of the most frustrating and complicated aspects of use, preference 
with respect to the use of recording and typing method, suggestions for improvement of 
functionality, preference with respect to devices, and opinion about the assistive communication 
aspects of the application. This was a time for participants to think about the whole meaning of 
the application after thinking about each individual menu item during the first interview. This 
discussion also offered an opportunity to determine which parts should be changed and to 
discover which methods were more effective for older adults. 
 
Survey 
The usability survey was a final studying method that participants were required to 
complete in order to provide final documentation. Participants checked a scale value from one of 
5 possibilities for each question. The survey included questions similar to those in the earlier two 
interviews. Participants had played with the application and might have changed their opinions 
about the use of the application between surveys, so this step might have produced differing 
opinions. The survey also asked for preferences relative to the future use of this application. 
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CHAPTER 4: RESULTS AND DISCUSSION 
 
4.1 Overview 
All study sessions were completed and each study data set was organized using the Excel 
program. Of the twelve participants, one participant was excluded from the data set because he 
has Alzheimer’s disease and didn’t have the ability to answer and understand the questions. 
Although his data was excluded from the analysis, he played with an iPad application and 
enjoyed his time during the study while talking about stories from his past.  
The analysis data contains personal information (Appendix B): interview 1 transcript, 
interview 2 transcript, usability survey, and observation transcript (Appendix C). The data were 
filtered by gender and age to compare differences between the elements. Interviews conducted 
during the study produced many opinions as well as discussions, suggestions, instructions, and 
limitations of the application. Appendix D includes the prototype address. 
 
4.1.1 Population and Sample 
 Among the twelve participants recruited for the user interface study, five were 
female and six were male [Figure 18]. One participant was diagnosed with Alzheimer’s disease 
and excluded from the participant count because he could not understand the process. There were 
three coupled participants and five single participants. Five were over 70 years old and all 
married participants were living with their spouses. They were well-educated college graduates, 
and nine had earned advanced graduate degrees [Figure 19]. 
 The participants began taking the survey after supplying personal information 
documentation that described their background and basic information with respect to their 
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previous use of technology. Each question had five scale values for measurement. Most 
participants had previous experience with a desktop or laptop.     
 
 
[Figure 18. – Age and gender]  
 
 
 
 
[Figure 19. – Education] 
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4.1.2 Comfort with Technology
 
[Figure 20. - Comfort with technology] 
Preference with respect to computer use was divided among three selections: desktop or 
laptop, smart phone, and tablets. In the figure 20, the total value 55 was estimated with 11 
participants with 5 different preference scales. The total value of preference for desktop or laptop 
was 50, which was 91% of the maximum total preference for all participants, smartphone was 
38, which was 69%, and tablet was 42, which was 76%. Figure 20 shows that participants were 
more comfortable using tablets than smart phones. Although most participants had little 
experience with tablets, they felt comfortable when using them because of screen features that 
allowed them to use their fingers rather than a mouse. However, the greatest preference among 
the three options was desktop or laptop computers. We can assume the reason for this from the 
interview where most participants said they have used a laptop and have Wi-Fi in their homes.  
Moreover, they were concerned about their own capability to use a touch screen, thinking 
that their finger size and dryness might present problems. This concern arose from a lack of 
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experience with tablet-based devices and concerns regarding lack of control in pressing the 
screen with their fingers.  According to Wright et al. (2000), older participants tend to make 
many errors when typing with a pen type touch screen; however, of interest was that younger 
participants made similar errors and no solution was proposed in either case, so this is not only 
an older adult problem. Wright suggested the use of voice function for input as an alternative. 
The study team stated that although they made many errors using pen type touch screens, they 
were interest in the tablet with pen type touch screen and in the computer increased after several 
tablet experiences.  
 Also, this data shows that older male adults are more comfortable with technology than 
older female adults. Male adults tend to prefer using a desktop or laptop and feel more 
comfortable using tablets than smartphones. Conversely, female adults were more comfortable 
using smart phones than tablets. 
 
              
[Figure 21. – Average time on the web] 
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 Three participants had little experience with technology, and eight participants used a 
computer with the Internet for more than 7 hours per week [Figure 21]. Most participants kept in 
touch with their friends or family by phone or email more than 8 times per week and met people 
in person more than 8 times per week. They often met friends by sending email, calling by 
phone, or in person. This data shows an important factor in how they think about interaction with 
others. They communicated with those around them very often and mostly through direct 
meetings in person.  
 However, they had a negative opinion of social media. Most participants had experience 
Mostusing a computer, but were not familiar with social media [Figure 22].  A few participants 
in the interview said they visited Facebook to receive family news, but they did not share their 
own news or comments on that of family members. 
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[Figure 22. – Communication of older adults] 
 
 
They said that social media is too open spaced and complicated to use; they participated 
from an entirely observer position, just gathering news of family members or friends there. Of 
prime importance was that while they visited Facebook, they did not like it because of its 
complicated structure such as news feeds, settings, and uploading stories. They also mentioned 
that it is open and unsecure. 
 
4.2 Limitation of the Experimentation 
This study notes that participants were highly educated: nine out of the eleven 
participants held Ph.D. degrees and had a laptop computer at home with Wi-Fi service, meaning 
that their similar educational backgrounds did not provide sufficiently general statistics 
applicable to older adults. Therefore, the results should not be generalized beyond this study. 
There was also a problem with the browser in the iPad; a few participants were not able to use an 
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instruction function in the application. Moreover, although the application prototype was 
interactive, many of its functions were limited; thus, participants could not have the same 
experience they might have if it were an actual fully-functioning device. This limitation 
particularly diminished the chance of observing how participant bias might affect the recording 
voice function. Although this was a functional problem more than an interface itself, it made 
users feel uncomfortable using the application and may have affected the study’s results.  
 Finally, this user interface study had only eleven participants and, even though both 
genders were represented, results for this small sample size cannot be reliably generalized to an 
overall population of older adults.  
 
4.3 Findings and Discussion 
 The present study could help a research team develop significant insights about iPad 
applications and furnish directions for further research. 
 
4.3.1 Interface Design for Communication 
 Older adults can improve conversational abilities if they are willing to learn new 
technology skills, and the Internet technology may give them an opportunity to maintain social 
links. There is debate about the learning of new technology, and there are some negative 
opinions held among participants: online communication is basically impersonal and may lead to 
the creation of superficial or even unfriendly relationships. However, the positive social effects, 
including overcoming geographical problems, appear to exceed negative viewpoints (Sum et al., 
2008). 
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Speech technology may provide the “Easiest and most natural modality of human-
computer interaction (HCI)” (Teixeira et al., 2013, p.390) for easy connection to social activities. 
According to the research of Dickinson & Hill (2007), some older adults may use telephones 
instead of letters, either because they are easy to use or because of physical impairments. 
Additionally, when using the telephone, they might detect someone’s feelings or health status 
through vocal inflection (i.e., they can better sense friends’ feelings through telephone 
interaction). This means that older adults might more satisfactorily deliver their feelings and 
health status through their voices to family members by using a voice recording function for their 
computer-mediated communication.  While using the study’s application storytellers sometimes 
 
[Figure 23. Recording function] 
95 
 
talked about personal stories and global issues using pictures, and even though this does not 
provide direct interaction between storytellers and audiences, each storyteller’s voice can convey 
emotion and character, thus allowing audiences to feel closer to the storytellers and share 
experiences with them. 
Since digital storytelling uses voice as a central method for telling a story, the recording 
voice function was adapted to the application, and during the user studies the participants were 
asked for their preference between recorded voice and written text in uploading their stories. 
Although many research studies have shown that voice-based methods are easier for older adults 
to use (Dickinson & Hill, 2007; Wright, 1999), eight participants (73%) in the second interview 
said they would rather use typing due to its accuracy and because it allowed enough time to 
review their responses. Two participants preferred to use writing functions in the second 
interview, but changed their minds in the last usability survey, so half of the participants thought 
positively about the voice recording function by the end of the study. Since most participants had 
advanced degrees they might be somewhat familiar with writing from their own past research 
activity. Most participants agreed that a recording method would be easy, but felt that using a 
recording function might imply they had a physical impairment. Some participants said, “I am 
fine with writing now. I may need this recording function later.”  This could be one of the 
reasons they might think a recording function would not be a comfortable way to upload a story. 
 Table 10 reflects participants’ preferences for communication and interactions with 
others in a scale from 1 (lower satisfaction) to 5 (higher satisfaction.) Most questions related to 
communication rendered mean values above average, and in Question 9, most participants 
(Mean=4.18) agreed that the Flow application would help enhance their memory by providing  
interaction with others. 
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[Table 10. Survey questions related to communication: scale (1-5)] 
 
 
 
 Although there were many errors and struggles while operating the application and 
searching for the menus, judging from observations participants exhibited positive attitudes 
toward the application and its somewhat complicated forms. Quantitative data indicate that it is a 
helpful application since most questions received response values greater than 3. However, 
qualitative data indicated that the interface application needs improvement for use by older 
adults because most participants had to ask for a following step, and only three participants could 
complete the user study without asking questions. Interviews and observations also suggested 
there are problematic portions that should be modified.  
 Wright (2000) et al. conducted three experiments to find usage difference between 
keyboard and pen type touchscreen devices. While participants made more errors with pen-type 
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input devices, among sixteen participants fifteen chose to use the keyboard after conducting the 
first study. However, after three series of user studies they had not improved their typing skills 
using the pen type touch screen device, but eight participants changed their opinion and chose 
the pen-type touch screen devices. The results thus demonstrated that making errors when using 
an input device was not a high-priority factor with respect to their device preference.  
 Wright (2000) et al., effectively described the reason for obtaining different results in 
quantitative and qualitative data of this study, stating that despite having troubles when operating 
a touch-based device, their preference for voice recording over type writing increased along with 
a preference for touch-based devices following iPad use.  
An additional finding in the study was that most participants had no previous iPad 
experience and originally were somewhat negative in their thinking about touch-based tablets. 
They thought their heavy fingers and dry skin might possibly inhibit their use of an iPad, but our 
observation was that the problems were due more to how they use their fingers in pressing the 
screen and how long they maintained pressure on the screen. More experience in using a tablet 
would probably quickly solve such problems.  
The prototype design also could not support its full set of functions on the page provided, 
so participants could not experience the application’s full effectiveness. Most participants had 
advanced degrees, and it is assumed they would be comfortable with typing. If participants could 
experience the ease of function of the voice input method, and also experience it as an effective 
system, they would more likely think of it as their alternative communication method online. 
Although they knew the voice recording method is easy to use, they thought they would be more 
inclined to use it when a writing method was no longer available. It was considered their bias 
about the input device. The use of voice method was intended to provide a better environment 
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and make the application available for most impaired older adults to use. This study recommends 
that for accurate results in the use of voice recording function’s efficiency for older adults, a 
future user study should focus on fully functional voice recording in the application. 
  
4.3.2 Interface Design for Navigation 
Several questions were posed to participants while conducting the user study to verify 
some design guidelines. The first question was, “Are there any frustrating colors for you between 
the two main colors?” Figure 24 has two major categories and there are two colors for the menus 
of My story and Community chats. Most participants said blue was much more comfortable for 
their eyes. Moreover, during the interview two participants indicated that a yellow color always 
frustrated their eyes. One participant stated that orange somewhat bothered her eyes. Overall, the 
participants reported few major color issues in the application. 
 
 
 
 
 
 
[Figure 24. – Preference for main color] 
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Information architecture is the most important element for helping users understand how 
to use an application, and a menu hierarchy enables users to grasp the information architecture of 
the application, hence, if menu structure is very complicated users may have trouble 
understanding how to use the application.  
 Survey question 1 in Table 11 indicates a mean value of 2.545, showing the overall icons 
were problematic. The biggest dilemma was how to find the Back icon to return to the main 
page. Most participants expected to encounter an arrow for returning to the previous page or a 
text Back, but instead of using the word Back, the application used Cancel to go to the main 
page. 
 
[Table 11. Survey questions related to design: scale (1-5)] 
As can be seen in Figure 25, many websites use the word Cancel to mean close the 
current page and return to the previous page, but for older adults the icon’s action on cancel had 
a different meaning; most thought cancel meant to remove the page. Due to memory decline, it 
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might be harder for older adults to change behavior through re-education, so attempting behavior 
modification in this way is not recommended. Most functions should be based on intuition. Most 
older adults do not use this kind of application often and it is normal for them to forget its 
functions. The words used with older adults should have meanings or present cues consistent 
with prior assumptions. 
 
 
The second interview question [Table 12] was, “How was your feeling with the menu 
location?” The most problematic aspect was menu location. This application has several multi-
level hierarches within the menu functions. The majority of participants said that most icon 
locations were sufficient, but the observation results were somewhat different from their answers 
to the question.  
 
 
 
[Figure 25. – Cancel button] 
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[Table 12. Menu location] 
 Some participants said they learned through experience and that the next time they used 
the application it would be easier. Since they felt confident in their use of application, the 
research team asked several participants for one more short use of the application. Although 
participants were sure they could easily use this application at a later time, when asked to use the 
application once again they still struggled to find menu locations. This would be the reason that 
designers should make any application as simple and easy to use as possible. There was one 
more issue related to the red color of the recording button [Figure 26].  
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 Red itself was an eye-catching color, but most participants did not recognize that the red 
circle button was the button for initiating the recording function. All participants said they felt 
red meant to stop doing something; thus, green would be a better color for the recording button. 
Most young people currently use a red circle as a record button, but older adults have not been 
made aware of this because of their previous limited use of such applications. 
 However, in the case of designing for older adults, designers should take into account 
special needs of older adults in developing a new application. For example, they might not learn 
well through repeated use of an application because of possible short-term memory issues. 
   
 
 
 
 
 
 
 
 
 
 
 
                                            
[Figure 26. – Red voice recording button] 
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Although there is increasing use of technology among older adults, memory decline could 
negatively affect their learning of functional technology. 
The role of designers in developing any product will be very important.  The recording 
area has a lot of functioning buttons and this was the reason most participants hesitated to press 
buttons. According to observed behaviors during the study, the participants stayed in the area for 
a long time [Figure 26] in an effort to find the record button, to upload the button, and to leave 
comments. The icon for the microphone was confused with the recording button with red circle. 
Most participants reacted to icons with a specific shape that use less cognition function such as 
the microphone icon. Therefore, intuitive design development is very important. Some 
participants said that if there were no microphone icon they would consider the red button to be 
the recording button.  
Another reason why they could not recognize the recording button was that there was no 
printed word to describe the function of the icon. The microphone icon was intuitively 
recognizable and most participants thought that the microphone would be the button for 
recording. For icons without words, an intuitive shape would work better than icon color because 
the shape is the first detectable element the user can detect and assume a function. There were 
several participants who pressed the words “Audio comment” for the recording button. They 
reacted to the words instead of icons because they thought the words Audio comment meant 
recording. Several design guidelines for older adults discuss imprinting icons with words that 
describe the icons. It is a more efficient way to help older adults have confidence in their 
choices.  
The recording area has many functional buttons and this was a reason most participants 
hesitated to press buttons. From observing their behavior during the study, it took them longer to 
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identify the record button [Figure 26], the uploading button, and to initiate the process of leaving 
comments over an extended time. The microphone icon was sometimes confused with the 
recording button that was a red circle. Most participants reacted to icons with specific shapes 
such as the microphone icon that requires less cognitive function, so intuitive design 
development is very important. Some participants said that if there were no microphone icon 
they would identify the red button as the recording button. Several design guidelines for older 
adults describe making icons with words that can describe the icons. This may be a faster way to 
help older adults gain confidence in their choices.  
The problem can be that older adults may be difficult to educate in the use of applications 
or service programs in a short amount of time. Therefore, intuitive design and driving natural 
progression are the most important considerations for interface design of devices or service 
programs for older adults. Throughout the user study design guidelines were helpful and some 
guidelines were verified by answers to questions posed in interviews. 
 
4.3.3 Recommendations for Usable Design 
  The entire structure of the application seemed functional and useful for older adults, and 
most participants expressed positive opinions about the application as a communication method 
for older adults. Figure 29 shows survey results from all participants.  Scale 1 is lowest, and scale 
5 is highest.  The top graph reflects the table. For example, the majority of the participants in the 
first question, I easily found an icon for the next step, marked scale 2 or 3. This data was 
interpreted to mean that participants did not seem satisfied with the use of icons. 
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 [Figure 27. – Usability survey] 
 
Participant 11 mentioned that the audience for this service should include all generations 
and agreed with that the communication method should be easier to use. Although most 
participants had positive reactions, this application was relatively difficult for older adults to use. 
The location of icons was problematic, and there were some negative opinions with respect to 
some parts such as finding icons for the next step, finding the back button, using voice recording, 
and using the instruction icon. What kind of design elements can make technology friendly 
interface design easy to use? Several interesting factors derived from the user study that should 
help designers develop a better application. Although the user study was conducted with a small 
sample population, similar answers, opinions and suggestions have made it clear that there are 
specific considerations that designers should be aware of when designing applications for older 
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adults. Most design elements should be intuitive, quickly recognizable, and require minimal 
attention. 
 
Structure 
Provide intuitive feeling with simple structure and large icons. 
 It is well known that simple design and structure is a priority design guideline when 
designing for older adults. However, the findings from the study suggest that designs should 
have parallel menu structures with only one deep hierarchy. The most important guideline is to 
avoid using many levels of hierarchies in the structure. Based on observations, most participants 
were comfortable in dealing with a one-level hierarchy, so it is recommended that an application 
be made as simple as possible by avoiding more than two levels of hierarchy. Also recommended 
is the use of big icons grouped together and appropriately spaced. Providing enough space in the 
design elements permits older adults to use a menu intuitively without requiring unnecessary 
cognitive ability.  
 
Same level of group menus 
 
[Figure 28. – main menus] 
 
Shortcut menus or other levels of menus should not be mixed in the parallel menu area. It 
was not helpful for older adults to provide a shortcut with different menu hierarchies. Friends 
new stories and Make story are shortcut menus from My story. For efficient usage of the 
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application shortcuts were in the main menu [Figure 28], but this was problematic and 
participants were confused and struggled to understand the menu functions. Also, all similar 
menus should be grouped together. 
 
Words 
Use appropriate words  
In the study, several common words in the application industry were used in the 
application (e.g., cancel for going back to the main menu). However, many words in ordinary use 
for young adults were not familiar to older adults. Many said they could learn through several 
uses of the application. If the frequency of using a given application is low, older adults can 
forget how to use the application when it is revisited. Since this application attempts to develop a 
service for most generations and be easily accessible to older adults, common word usage and 
easy approaches are recommended.  
 
Icons 
Provide specific and intuitive cues to help users make assumptions regarding the icons’ function 
Most icons should include a word that is an expression of the icon. The icon shape was 
the first recognizable cue for older adults, and a word added to the icon provides confidence in 
their choice. If an icon does not include a word, it should include an obvious meaning such as a 
microphone for recording voice or pen for writing comments.  
 
Color is a secondary cue in recognizing the function of an element 
Although color can provide a recognizable strong cue of meaning, color itself cannot 
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describe the meaning of the icon, so recognizable shape would be the first priority condition for 
the icon. For the record button, several participants mentioned that to them a red color means 
stop, so green would be a better choice for the recording function. However, if the red circle 
were changed to a red microphone shape, users might correctly think about the meaning of the 
icon as a record button. Because color and shape itself are often not enough for users to 
understand the function of the icons, an added word could provide an accurate cue allowing them 
to gain confidence in their decision. Images combined with words are therefore very important 
when creating icons. 
 
Additional Recommendation 
Multiple perspectives 
Many studies have reported that older adults tend to overestimate their performance (Ford 
et al., 1988). A given question delivered in several different ways may help determine actual 
behavior. An older adults’ answer of “Fine” may not really mean “Fine,” so researchers must 
observe their behavior carefully. For this reason, multiple-user study methods would be 
appropriate for the study of older adults by producing different perspectives for helping to 
understand older adults experiences and preferences more effectively.  
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CHAPTER 5: CONCLUSIONS 
 
5-1. Overview 
How can user-centered design satisfy individual preferences with functions appropriate to 
a group of people? As the older generation has dramatically increased in population, with the 
massive concerns regarding social issues, there have been many attempts to mitigate the social 
burden effectively by developing technology with human-centered design for older adults’ who 
live independently. However, this remains an ongoing social problem and many older people are 
challenged with social isolation, retirement, and limited contact with friends and family due to 
mobility problems (Webber et al., 2010; Wright, 1999), illness, or changes in geographical 
location (Sum et al., 2008). These all are causes of loss in social connection. 
Most older adults consider an ideal person to be one who is “caring, kind person having 
good relationships with family and friends” ( Ryff, 1989, p.201), meaning that interaction and 
communication are very important elements for the older adults’ late life.  
The primary reason why older adults use computers is for email or contact with friends 
and children. However, they tend to avoid learning or using more advanced technology 
applications (Morris et al., 2007; World wide web consortium, 2008) even though the technology 
leads them in the direction of a better life. This study found that tablet-based application would 
help older adults stay connected with family and friends. In terms of effective and convenient 
methods for older adults, the merits of tablet-based devices enable them to provide a potentially 
effective assistive communication method to alleviate communication problems of older adults. 
A tablets’ lightness and portability combined with Wi-Fi connection availability allow older 
adults to communicate with others without the need for physical transportation. Many studies 
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have suggested that voice recording is a better method than typing on a screen because it requires 
less cognitive energy from older adults. Also, the use of voice functions can provide older adults 
with emotional connections with close friends and family, possibly by discussing health status 
and the exchanging of good news. 
However, this study presented a somewhat different result. Most participants had 
advanced degrees and were confident in their writing ability, so they treated voice recording as 
an alternative or secondary method of dealing with vision problems. The limited functions of the 
prototype permitted participants with only minimal experiences that were not sufficient to exceed 
their bias against voice recording, and that function was most likely because it was not working 
in the prototype application. Smith and Chaparro (2015) confirmed that voice and physical 
Qwerty are the most effective input methods for both younger and older adults, and the voice 
input method is the fastest method for older adults with lower error rate and it became the 
preferred method among other input methods. It is the opinion of the researcher that if 
participants could have used a fully operational voice recording function they may have changed 
their minds.  
This application provided two menus, My story and Community chats for appropriate, 
secure with log-in, and easy methods for supporting relationships. Users were able to store their 
private stories using writing or voice input methods and share stories with their friends, family 
members, caregivers, or doctors. Another function was instant chatting with invited friends. 
Although these two major structures were well developed, the chosen icon locations required a 
somewhat complicated interaction by the participants.  
The use of several design guidelines for web development helped creating a table-based 
design prototype. Although those web design guidelines were not developed for tablet-based 
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applications, similar visual interfaces enable developers to adapt web design guidelines for older 
adults to tablet-based application design. Previously proven design guidelines presented in 
several studies recommended design elements such as font size, color, use of space, layout and 
style, sound, and a self-evaluation method. Several design guidelines offer helpful ways for 
designers to save time without conducting their own user studies when developing designs for 
older adults, especially web-based designs. 
 This study found that visual cues on the icons allow users to have confidence with 
decision-making and move forward. In the case of older adults who rarely use technology, 
intuitive visual cues can play a significant role by helping them understand the application 
structure. From observations in the user study, an icon of a specific shape with an added 
descriptive word was important in helping participants make comfortable decisions. Most 
participants hesitated to press buttons when they were unsure about icons. A second decision-
making factor was icon shape. Participants reacted more quickly to icon shape than to color 
information. Many participants recognized the microphone image rather than a red circle-shaped 
icon for the recording icon because they were not sure of the meaning of the red color, thinking 
perhaps that it meant to stop. Participants sometimes pressed the microphone image to initiate 
the recording function even though it was not a clickable icon. At least the shape told them that it 
was related to speech. Sometimes icons used inappropriate words; for example, they sometimes 
did not recognize that Cancel was intended to mean Back.  
An important observation and interview result was that older adults are not easily 
educated. While most participants were very positive regarding their performance, and despite 
the assurance that they could function well at a second try, a second experience of using the 
application revealed that they were still confused regarding menu location. Many older adults do 
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not use computer applications often, so it was sometimes difficult for them to learn some of the 
application functions; using intuitive icons and appropriately grouping them in a parallel menu 
structure is important for better affordance.  
 
5.2 Further research 
 This study includes a newly recommended design methodology for future research. 
Based on observations, suggestions, and opinions regarding user interface design, a new 
interface can be developed. Also, specific function’s usability should be conducted to adapt 
better application with interface for older adults such as the voice recording function, the 
uploading story function, the instruction part, and the icon shape with word, or the icon image 
shape without word. To develop a better application, each part should be confirmed by a user 
study. 
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APPENDIX B 
[STUDY data: personal information] 
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[Personal information: P1 ~ P6] 
 
table name P 1 P 2 P 3 P 4 P 5 P 6 
What is your age? 81-85 66-70 66-70 81-85 76-80 76-80 
Gender Female Female Male Male Male Male 
Education advanced degree 
college 
graduate 
advanced 
degree 
advanced 
degree 
advanced 
degree 
advanced 
degree 
Who are you living 
with? 
couple 
living with 
husband or 
wife 
couple 
living with 
husband or 
wife 
couple 
living with 
husband or 
wife 
couple 
living with 
husband or 
wife 
couple 
living with 
husband or 
wife 
couple 
living with 
husband or 
wife 
How comfortable 
using desktop or 
Laptop 
5 3 5 5 5 5 
How comfortable 
using smart phone 5 1 3 1 2 5 
How comfortable 
using tablets 3 4 5 5 4 5 
How many hours do 
you usually spend on 
the web in an average 
week? 
2 12 14 1 8 8 
how many people are 
in your contact list of 
your phone book? 
21~30 31~40 21~30 1~10 41~50 11~20 
How many friends are 
you in social media? 21~30 1~10 1~10 1~10 41~50 11~20 
How often do you 
keep in touch with 
people by phone or 
email an average 
week? 
8~9 8~9 8~9 0~1 8~9 4~5 
How often do you 
meet people in person 
an average week? 
8~9 8~9 8~9 8~9 6~7 4~5 
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 [Personal information: P7 ~ P11] 
 
table name P 7 P 8 P 9 P 10 P 11 
What is your age? 71-75 81-85 60-65 66-70 66-70 
Gender Female Male Female Female Male 
Education advanced degree 
college 
graduate 
advanced 
degree 
advanced 
degree 
advanced 
degree 
Who are you living 
with? 
couple living 
with husband 
or wife 
couple living 
with husband 
or wife 
couple living 
with husband 
or wife 
couple living 
with husband 
or wife 
couple living 
with husband 
or wife 
How comfortable using 
desktop or Laptop 3 4 5 5 5 
How comfortable using 
smart phone 3 3 5 5 5 
How comfortable using 
tablets 1 1 5 5 4 
How many hours do 
you usually spend on 
the web in an average 
week? 
7 0.5 20 10 10 
how many people are in 
your contact list of your 
phone book? 
11~20 41~50 41~50 41~50 41~50 
How many friends are 
you in social media? 21~30 1~10 41~50 41~50 1~10 
How often do you keep 
in touch with people by 
phone or email an 
average week? 
8~9 0~1 8~9 8~9 2~3 
How often do you meet 
people in person an 
average week? 
6~7 4~5 8~9 8~9 4~5 
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APPENDIX C 
[STUDY data: interview 1 transcript, interview 2 transcript,  
usability survey, observation transcript] 
 
 
133 
 
                                                        [Interview 1_Question1] 
Interview 1_ Q 1 Do any colors disrupt you when choosing any menu and read contents? 
Participant 1 No 
Participant 2 No 
Participant 3 No but when using the red color, I need to pay more attention. Green for the record button will be better, because it means proceed. 
Participant 4 No 
Participant 5 
No, but red color was the most eye catching for me and gets my attention. 
Red circle icon means I guess submitting or taking some action. 
Red triangle icon means I guess proceeding forward.  
Participant 6 Yes, I know the triangle on the play button is for play but it was difficult for me to know the circle shape on the record button, which was for record. 
Participant 7 Yes, red button for record was a bit confusing, green button would be better. 
Participant 8 No 
Participant 9 No 
Participant 10 Orange color bothers my eyes for some reason.  Generally, yellow bothers me. 
Participant 11 No, but I prefer blue to orange. 
 
 
 
 
 
134 
 
[Interview 1_Question2] 
Interview 1_ Q 2 How was your feeling with the menu location? 
Participant 1 It was easy for me to find menus. 
Participant 2 
In the story detail page, < > arrow icon was easy for me to find and I thought 
that would be a back button to go back to the main page.  
Record button was difficult to find. Microphone icon was more recognizable 
for me and thought that it would be a record button. If there was no 
microphone, I would like to press the red button for voice record. 
Participant 3 It was fine, but I want to see a menu instruction page, which contain all the icons' descriptions. 
Participant 4 In some cases, it was hard for me to find the menus such as back button or log out button. 
Participant 5 Menu location was easy for me to find. 
Participant 6 Not familiar with that tablet based device, so a bit confused on how to use any menu 
Participant 7 Changed menu location on each page of the main menu and detailed page made the participant confused. 
Participant 8 Not bad 
Participant 9 It's OK 
Participant 10 A little bit confused when going back to the main page. 
Participant 11 That was fine 
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[Interview 1_Question3] 
Interview 1_ Q 3 Can you easily find menus of the community or my story? 
Participant 1 Yes 
Participant 2 
Yes 
My story: a function of talking about my stories. 
Community chat: a chatting room chat with others 
Participant 3 Yes 
Participant 4 Cannot figure out what is going on here 
Participant 5 Yes 
Participant 6 Yes 
Participant 7 Yes 
Participant 8 Yes 
Participant 9 Yes 
Participant 10 Yes 
Participant 11 Yes 
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[Interview 1_Question4] 
Interview 1_ Q 4 Do you want to log out when leaving this application? 
Participant 1 Yes, but it was difficult for me to find the log out icon. Is it located inside of the setting icon? 
Participant 2 Yes, but it was difficult to find. 
Participant 3 Yes, I would like to see the Log out menu in the consistent bottom area. 
Participant 4 Yes, but I could not find it. 
Participant 5 Yes, it was hard for me to find it. 
Participant 6 Yes 
Participant 7 Yes 
Participant 8 Yes 
Participant 9 Yes 
Participant 10 Yes, but it was hard for me to find the menu. 
Participant 11 Yes, but it was not located in an intuitive location. 
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[Interview 1_Question5] 
Interview 1_ Q 5 Which menu type is better for instruction, pop up or voice? 
Participant 1 written pop up instruction is better for me. 
Participant 2 I prefer written pop up instruction. 
Participant 3 I like Written instruction. 
Participant 4 Pop up instruction is better for me. 
Participant 5 I would like to use a written pop up instruction to learn the menu functions. 
Participant 6 Written pop up instruction is better. 
Participant 7 Pop up instruction is better. 
Participant 8 I prefer the pop up instruction because I do not want to replay the whole thing to listen to the voice instruction. 
Participant 9 Pop up is better. 
Participant 10 I am a visual learner, so pop up is better for me. 
Participant 11 I prefer written pop up instruction, but I think both options will be needed for disabilities. 
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[Interview 1_Question6] 
Interview 1_ Q 4 Which menus are hardest to find? 
  
New 
friend 
stories 
My 
story 
main 
Communit
y main Instruction 
Back 
icon Comments 
Log 
out 
Picture 
upload 
Voice 
record 
Find 
friends 
P 1 0 0 0 0 0 0 1 0 0 0 
P 2 0 0 0 0 1 0 1 0 0 0 
P 3 0 0 0 0 1 0 1 0 0 0 
P 4 0 0 0 0 0 0 1 0 1 0 
P 5 0 0 0 0 0 0 1 0 1 0 
P 6 0 0 0 0 1 0 1 0 0 0 
 P 7 0 0 0 0 1 0 1 0 0 0 
P 8 0 0 0 0 1 0 1 0 0 0 
P 9 0 0 0 0 1 0 0 0 0 0 
P 10 0 0 0 0 1 0 1 0 0 0 
P 11 0 0 0 0 0 0 1 0 0 0 
Total 0 0 0 0 7 0 10 0 2 0 
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[Interview 2_Question1] 
Interview 2_ Q 1 Do you like the two main colors? (1~5 scales) 
  Orange Blue 
Participant 1 1 5 
Participant 2 5 5 
Participant 3 4 4 
Participant 4 5 5 
Participant 5 2 4 
Participant 6 3 5 
Participant 7 3 5 
Participant 8 3 4 
Participant 9 5 4 
Participant 10 1 5 
Participant 11 2 5 
Total (55) 34 51 
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[Interview 2_Question2] 
Interview 2_ Q 2 Do you like design of this application? (1~5 scales) 
Participant 1 3 
Participant 2 4 
Participant 3 4 
Participant 4 3 
Participant 5 3 
Participant 6 3 
Participant 7 3 
Participant 8 4 
Participant 9 4 
Participant 10 3 
Participant 11 4 
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[Interview 2_Question3] 
Interview 2_ Q 3 Which part is the most frustrating to use? 
Participant 1 Finding proper icons.  Direction was rather obscure. 
Participant 2 Icons searching 
Participant 3 It was not obvious what I had to do for the next step. 
Participant 4 Nothing was confusing. 
Participant 5 Community chats was hard for me to use. 
Participant 6 At first, I thought about what I suppose to do and I would not expect what would come up. 
Participant 7 Log out function was confusing. 
Participant 8 Going through the first time, I was not familiar with anything at the moment. and there was no preference. 
Participant 9 How to get back to the main page. 
Participant 10 Moving around and going back to previous page. 
Participant 11 It was fine for me to use. 
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[Interview 2_Question4] 
Interview 2_ Q 4 Is this application complicated to use? 
Participant 1 Somewhat, I was not able to discern which buttons could follow the procedure I wanted to use. 
Participant 2 A little 
Participant 3 A little (Consistency should be improved) 
Participant 4 I simply found my entry point and recovery things 
Participant 5 Yes, I could not follow very well. 
Participant 6 No, it was fine. 
Participant 7 No, I was not confused. 
Participant 8 After one time of use, it was fine for me to use. 
Participant 9 No, it was fine. 
Participant 10 A little, bit but it was not that much confusing. 
Participant 11 It is fine for me to use. 
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[Interview 2_Question5] 
Interview 2_ Q 5 Do you like voice recording method rather than keyboard typing? why? 
Participant 1 No, I used to use a keyboard, so keyboard typing is better for me. 
Participant 2 Yes, voice method is better for me 
Participant 3 No, keyboard typing is better for me because I can check my writing before submitting it. 
Participant 4 No, keyboard typing is better for me 
Participant 5 
Voice recording is easier but keyboard is more 
accurate or certain when I am keying in it. Voice is 
more interpretational. 
Participant 6 
I prefer keyboard typing because I never use voice 
recording function. So, I would like to use a key board 
typing function because I can see my writing and can 
change it. 
Participant 7 Yes, I would like to use voice recording function. 
Participant 8 
I never use voice method, so there is no comparison. 
However, I think I have fat fingers, so voice function 
would be better.  
Participant 9 No, I would rarely use voice function. 
Participant 10 No, I would like to review my writing before submitting. 
Participant 11 No, keyboard typing is better for me. 
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[Interview 2_Question6] 
Interview 2_ Q 6 Which parts do you think needs to be modified for a better application? 
Participant 1 Add written description rather than to just push button for voice description. 
Participant 2 Recording button 
Participant 3 
There is a conflict of menu location between the comments in 
the detailed page and the menus on the bottom in the main 
page. Either one should be kicked out. 
Participant 4 
Voice recording part needs to be worked with real function 
because it was confusing with no response on the recording 
function. The simplified menu does not make these can be 
worked. Also, back and log out button need to be on the 
bottom where they can be found in a consistent area.  
Participant 5 Back button 
Participant 6 
Log out location, I could not find logout button on the menu. 
And a menu should be found like a Hamburg menu, to see all 
the menus. 
Participant 7 Log out icon and back icon. 
Participant 8 With a short view of it, I cannot tell specific things to be modified. 
Participant 9 Categories for story uploading such as childhood, grade school, high school, first job, and college. 
Participant 10 Next button and pop up window to show the successful completion of the process. 
Participant 11 
Cancel button needed to be changed. 
In the community chat area, I was confused how to add other 
friends to the chatting room. I think this part should be 
changed. 
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[Interview 2_Question7] 
Interview 2_ Q 7 Which device is better to use between a desktop or laptop and a tablet? 
Participant 1 I prefer a desktop because I used to use my desktop for a long time. 
Participant 2 Desktop > laptop > tablet 
Participant 3 Desktop > laptop > tablet 
Participant 4 Desktop = laptop > tablet 
Participant 5 
Laptop is the best preferred device. 
Also, I prefer to use keyboard and touch screen 
together on the laptop or desktop. 
Participant 6 laptop because I am not familiar with tablet 
Participant 7 
This kind of type exercise is fine with tablet; however, 
correspondingly when typing on an important site, I 
prefer both a laptop or a desktop, which would be 
better for accuracy.  
Participant 8 
Tablet is fine to use, but a desktop would be better for 
a person who used to use it for a long time. I prefer to 
use a desktop. 
Participant 9 Tablet is the best because it is easy to use and portable. 
Participant 10 Laptop > tablet > desktop: I like portable and mobility function. 
Participant 11 desktop > laptop > tablet 
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[Interview 2_Question8] 
Interview 2_ Q 8 
Do you think this will be an assistive communication 
method for interaction with friends or family 
members? 
Participant 1 Perhaps 
Participant 2 Yes 
Participant 3 It could be 
Participant 4 Yes, because skype, Facebook, and  email have similar functions 
Participant 5 Yes possibly 
Participant 6 Yes 
Participant 7 Yes, I think so 
Participant 8 yes 
Participant 9 No, there are a lot of comparative devices and services 
Participant 10 yes 
Participant 11 Yes, I think so 
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[Usability survey] 
Questions P 1 P 2 P 3 P 4 P 5 P 6 P 7 P 8 P 9 P 10 P 11 
I easily found an icon for the next 
step.  3 3 3 3 2 2 2 3 2 2 3 
It was helpful to use an instruction 
icon to know how to use this app. 2 3 2 3 4 2 2 4 3 4 5 
Uploading a story was easy. 4 3 5 4 4 3 4 5 4 5 4 
I prefer to use voice recording than 
typing on keyboard. 2 4 1 2 4 3 4 4 1 1 1 
It makes it easy to communicate 
with others. 4 4 5 3 2 3 4 3 4 5 4 
It was easy to make a new 
community. 3 3 3 4 3 3 4 4 4 5 3 
It was easy to become a member of 
the community. 2 3 3 4 4 4 4 3 4 5 2 
It will help interaction with family 
members more often than before. 3 4 5 3 3 4 3 5 5 5 3 
It will help enhancing my memory 
by Interacting with others. 3 4 5 5 4 4 4 4 4 5 4 
I would like to use this system 
frequently. 2 3 3 3 2 3 4 4 3 4 3 
Recommend this new technology 
to a friend? 2 3 4 3 2 3 4 3 3 4 4 
Purchase this new technology for 
your own personal use? 1 3 5 3 2 3 3 3 4 5 4 
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[Observation scripts: P 1 ~ P 3] 
 
P 1 P 2 P 3 
Did not like the voice instruction Preferred written pop up instruction to voice instruction. Preferred written instruction 
Said the record button was not 
recognizable. Confused with record/ Stop 
Naming of cancel icon needs to be 
changed to back icon. 
She was confused with a record 
and a stop of the voice recording 
and did not know how to stop and 
modify them because there was 
no significant visual cue to be 
recognized for an interactional 
response. 
He was struggling to find the 
button (cancel icon) for going 
back to the main page. 
She suggested that green should be 
used for the voice recording function 
and the icon should be with a 
microphone image as a visual cue. 
She said that it was hard to 
imagine that the cancel button 
was an icon going back to the 
main page. 
Written instruction would be 
better than the voice instruction. 
She would like to use community 
chats for her alumnus meeting 
She said that Cancel function 
would be possibly educated; 
however, when I asked to go 
through whole process once more 
she seemed confused in the menu 
structure. 
When I asked about going back 
to the main page, he thought that 
the arrow icons in the middle of 
the page, which go to the next 
and previous story pages, should 
be the icon for going back to the 
main page. He seemed being 
responded to the visual cue when 
he lost the text cue to complete 
the mission. 
She said that it was difficult to find 
the icon going back to the main page 
(cancel button) 
She did not get the meaning of 
the comment. 
He said that old stories have 
many episodes such as children's 
story, happy moments with their 
family members 
Voice instruction was not available 
due to malfunction of the menu. 
She asked how to make friends in 
her story room and said that title 
icons were bothering her 
Voice instruction was not 
available due to malfunction of 
the menu. 
 
Voice instruction was not 
working due to malfunction of 
the menu. 
  
Although I explained it was a 
prototype, she complained that 
she could not upload two 
comments. It seemed interactive 
functions should work more 
accurately. 
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[Observation scripts: P 4 ~ P5] 
 
 
 
P 4 P 5 
Voice instruction was available to use, but he did not 
use this function. 
Voice instruction was not available due to 
malfunction of the menu. 
He said the circle shape means for her a start 
function, not for a voice recording. He recommended 
that separated play and stop buttons would be better 
to operate an application. Now one button is used for 
record, play, and stop function. As interactive 
function was not fully operating due to the limitation 
of the prototype, it seemed menu functions were 
more complicated for older adults. 
He had a hard time to process the next steps and 
asked several times about it. Also, he said that the 
recording button is hard to recognize.  
Also, he said that too many icons made it 
complicated for him to think about a next step. 
He prepared a stylus pen himself and used it when 
touching any menu. It seemed it would be better for 
older people’s dried fingers or hand tremor. 
Also, he mentioned that the procedure of the steps 
was not obvious. 
After completing the study, I asked him to 
operate the application once more. Even though 
he followed the structure of all the menus he 
seemed to not clearly understand all the functions 
of the application. 
When being asked to comment in the friend’s story, 
he pressed the microphone image, which was a title 
of the comment area. It seemed when he lost a word 
cue he searched for the next cue like an image cue, 
so he seemed to choose the microphone image as an 
alternative cue. It was hard for him to follow the 
procedure of the step. 
He remembered the location of cancel icon and 
find the friend menu but when I asked about the 
communication chat menu he could not 
remember where he saw that menu. It seemed 
menu hierarchy is very important for older adults 
because they moved unconsciously with 
procedure 
It seemed difficult for him to find an icon to go back 
to the main page. He said that a lot of icons and 
buttons prevented him from finding the next steps. 
This application has two kinds of bottom menus 
for all pages and the story detail page, which 
made participants confused. It seemed for older 
adults, menu consistency means that it never 
moves wherever they go. 
He could not find how to upload a story and asked 
me what was correlation between write story and 
picture or video. 
Minimized procedures and older seem to be one of 
the factors that cause problems for older adults. 
He pressed the microphone image in the 
comment title image as the voice recording icon. 
Also, he was confused with his story room and 
friend’s new story menu. 
In my opinion, it was hard for older adults to 
memorize procedures, so many steps or complicated 
steps should be avoided for easy use. 
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[Observation scripts: P 6 ~ P 7] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
P 6 P 7 
He asked about each step. Red icon means for her stop. 
It seemed use of voice instruction for him was 
difficult. This is a prototype, so instruction 
function, which could not provide all functions, 
caused him to dislike using it. 
She said she preferred to use voice recording 
feature because it was easy to use. 
Finding an icon for going back to main page was 
hard for him.  
She seemed too hard to find an icon back to the 
main page. 
He said that red icon means for him a stop. He 
said that green color should be reasonable for the 
mean of recording and arrow shape would be 
recording meaning. Circle shape seemed not for 
him a starting voice recording. 
Although she assumed that operating application 
would work well in the next use, but it seemed it 
was still complicated for her to figure out all 
functions. 
When using the annotation feature, he was 
complicated because the feature did not work 
properly. In my opinion, if the feature does not 
work properly, it can cause additional problems.  
She suggested that easy and simple menu 
structure should be really needed. 
He seemed very difficult when making friends in 
the “my story menu”. He commented that friend 
lists should be on the bottom. 
She said that voice instruction menu was hard for 
her to use. 
He mentioned that red circle in the voice 
recording icon was not familial with him. 
She mentioned that in the society, this 
application service would be a chance for them 
to pass down information to their children. 
It was a bit tough to complete all the work for the 
first time, but he assumed that it would work 
well for the next use. 
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[Observation scripts: P 8 ~ P 9] 
 
 
P 8 P 9 
He asked and checked in each step for 
his next step. He really wanted to 
move only when he was convinced. 
In the detail page of my story, submit button in the comment 
area seems like a button for completing a new story and not for 
the comment function. 
In my opinion, separate studying of 
each menu, such as voice recorded 
part, picture uploading, and structural 
features, would be a good way to 
study usability of each functionality. 
She pointed out that friend’s new stories did not have date. 
Even though he asked in each step for 
the next step, he understood this 
application very much when 
completing the operating the 
application. 
She emphasized that my story should be home for the 
application. 
He said that the name of cancel icon 
for going back to main page was hard 
for him to guess. 
Bottom menu area should include friend list and the menu of 
“create story” should move into the "my story room" menu 
because it is a part of my story menu. 
  She thought that the image of the comment area would be an 
icon for the voice recording. She seemed to use visual cue when 
she lost the text cue. 
  The bottom menu should be consistent.  
  It would be better if it includes categories for creating story such 
as childhood, grade school, high school, first job, and college. 
  She assumed that this tablet based application can pass down 
her stories to their children and grandchildren. 
  She thought that it would be a study for a game or hand and eye 
movement measurement for older adults. 
 She said that If this application is easier than now she would 
like to have contact with her old parents using it. 
 She thinks Facebook is very public, she does not comment 
there. She only visits there to see the news of her friends or 
family members. 
 She spoke of a long-term care facility that she visited for her 
parents. It was not an open space and there was not that much 
communication between each other. 
 She mentioned that the voice recording function should be more 
simplified than now, which was very hard to use and 
understand. 
152 
 
[Observation scripts: P 10 ~ P 11] 
 
P 10 P 11 
After completing the posting in the detail page of 
my story part, she tried to press the submit button 
in the comment area to upload her story. It seemed 
the menu’s name “submit” was the factor that made 
it complicated. The comment part is the area friend 
can leave their comment for the owner of the story 
and she did not try to find the submit icon on top of 
the page to complete her posting. She wanted to 
press the submit button at the bottom for posting. 
That was the reason why she was complicated with 
the icons. 
He mentioned about use of vocabulary: create story 
or upload story? 
Also, he tried to press the arrow icons located in the 
middle of the detail page of my story to go back to 
the main page, although the arrows were for the next 
or the previous stories, which can continuously see 
their friend’s story. 
everybody was confused with the process of 
creating a story. 
He thought that it was complicated to figure out of 
the next steps on how to move. 
when the participants press the recording button it 
does not show status of time running, which made 
them confused. 
He was confused about how to create his own story 
and could not guess what would be the next step. 
The participants want to see home button to go 
back to home easily 
In my opinion that menu name would be very 
important for older adults to give them a text cue 
and the name should be consistent and intuitive. 
In my opinion, how to assign the task step by step 
with ease would be the next assignment this study 
should accomplish. 
He uses Facebook, but he avoids posting comments 
or his news because Facebook Is too public for him. 
He is afraid of making wrong things there. 
Also, consistent menu location is a priority factor 
for this application and text cue and image cue 
should be the following elements.  
 
He suggested that this application should be for all 
generations using together to interact with each 
other.  
 
Although not available in this application, she 
really wanted to store her real story in a prototype 
application. 
Controllable function Is very good for this 
application, which is not very public and I guess 
people can control it. 
she liked the function that can choose available 
readers who can read each story. 
  
She mentioned that red color means for her stop.   
She thought that the recording icon in red color 
does not seem to be a recording function. Green 
color would be better and said that a word cue 
would be helpful for users to guess its functions. 
  
153 
 
APPENDIX D 
 
 
 
Prototype address 
http://uj3vzh.axshare.com/ 
Password: flow 
 
